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Preface 

This document was produced as part of NCHEMS Strategic Planning Project. 
NCHEMS contracted with Michael E. Young, Director of Planning Studies at the 
Ohio State University, and Michael J- Haight, formerly of the New Mexico 
Bureau of Education Finance and Post-Secondary Education, to write this 
document because of their unique qualifications and background. They are 
both also former employees of NCHEMS and were very active in the initial 
design and implementation of the Costing and Data Management System (CADMS). 
Michael Haight was one of the chief authors of the Student Data Module 
(SDM) and Data Management Module (DMM) of CADMS, and Michael Young was 
responsible for much of the early training and dissemination efforts of 
CADMS. After leaving NCHEMS to go on to work at the Ohio State University 
and in New Mexico, they continued to work with the CADMS software and 
developed the student-flow applications of that software described in this 
document. 

We felt that these applications would be of interest and value to 

other institutions and that they were also related to project work currently 

ongoing at NCHEMS. Many schools have purchased the CADMS software for cost 

analysis and resource requirement projections, but one of the most useful 
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and commonly used parts of the NCHEMS software is its Student Data 
Module, which takes institutional student registration data and produces 
induced course load matrices (ICLM's). An ICLM, or curriculum matrix, 
arrays students of different levels and programs (majors) by the departments 
and course levels in which they are enrolled. Many institutional planners 
have found that these, reports provide useful information about: (1) the 
curricular demands of programs on departments, (2) the intrainstitutional 
market that is being served by different departments or courses within the 
institution, and (3) the impacts on departments that may be expected from 
changes in program enrollment or on curriculum requirements. 

As part of its multi-year project to develop strategic planning 
approaches and concepts for postsecondary education, NCHEMS is developing 
an enrollment analysis approach called the Enrollment Analysis Matrix (EAM). 
The EAM concept focuses on the enrollment interface between the environment 
and the institution, but it is also concerned with the analysis of 
institutional student data and the insight to the internal workings of the 

1. See the Enrollment Analysis Matrix Concept , NCHEMS, 1980, — 
(as determined by final publication details) 
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institution that can arise from that type of study. Thus, the student flow 
adaptation of CADMS by Michael Young and Michael Haight represents a specific 
application of an EAM approach to institutional planning. 

In addition, we felt that the methods described in this document were 
simple and straightforward, and that they could be of value to researchers 
at many institutions. All current users of the CADMS software should be 
able to implement these methods by using their own versions of SDM and 
DMM. But, since these calculations use only a small part of the entire 
CADMS package, they shorld also be fairly easy to develop by those who do 
not currently have CADMS. 

NCHEMS has put together a tape that contains those parts of SDM and 
DMM that are necessary to implement the student flow calculations described 
in this document. This tape also includes some new programs developed by 
Michael Haight and Victor Martin that produce more readable reports than 
SDM and that facilitate the translation of institutional student data into 
the correct format for input into SDM. Either a current CADKS user or 
someone who does not currently have CADMS could purchase this tape, and 
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then, using this document as a guideline , implement the ditferent student 
flow, department credit hour projections, and curricular matrix reports 
possible with this approach. 

While the CADMS software provides a readily accessible and flexible 
tool for implementing student flow analysis, ot!ier software systems 
could also te used. Any researchers who wanted to develop their own soft- 
ware for these techniques should be able to follow the general design 
described in this document. Finally, there may be some institutions that 
do not have the resources to either develop the^'r own software or to 
install the CADMS package without some difficulty. In these cases, the 
NCHEMS Direct Assistance Network is a resource that can provide consultants, 
for a daily fee, that are familiar with this system and who could greatly 
facilitate the implementation of the CADMS student flow package at an 
institution. 



2. The NCHEMS CADMS Data Management Module Reference Manual , Technical 
Report 62, and the NCHEMS CADMS Student "Data Module Reference Manual , 
Technical Report 60, are also required to use this system. 
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CHAPTER I 
CONCEPTUAL OVERVIEW 



EXECUTIVE SUMMARY 

The analytic system described in tnis document is designed 
to allow institutions of higher education to address ques- 
tions of the following type: 



What is the likely department workload 
th<:t will occur next autumn for upper 
d^vJsion undergraduate courses in 
Engl ish? 

What is the probability that a junior 
majoring in Accounting this fall will 
be a senior in Accounting next fall? 
What, is the probability of that stu- 
den: shifting to Marketing? 

What are the comparative retention/ 
attrition rates for students of 
various majors? 

What is the credit hour impact of ad- 
vanced undergraduate Physics majors on 
the Math Department as well as on other 
departments? 



The system consists of three steps. The first step, Student 
Flow Calcul ation , computes the relationship of enrollments by 
major and student level from one year to another. This calcu- 
lation utilizes historical enrollment trends and a simple flow 
technique to develop the probability of a student with a given 
major and student level being in another major/student level 
in the next year. 



2. 



3. 
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The second step is the construction of a historical Curr i cu- 
lum Matrix (CM). This matrix describes, in credit hours, the 
relationship between students majoring in various degree pro- 
grams and the departments from which they draw instructional 
servi ces. 

The third and final step of the system combines the outputs of 
the first two steps to produce Departmental Workload Forecasts . 
The remainder of this Executive Summary discusses each component 
of the system. 

A. STUDENT FLOW CALCULATION 

The student flow calculation computes the percentage of students 
of a given major and rank in one period who end up with a given 
major and rank in a subsequent period. For example, what percen- 
tage of junior Accounting majors in Autumn Quarter 1978, were en- 
rolled as senior Accounting majors i' Autumn Quarter 1979; what 
percentage graduated; what percentage remained junior accounting 
majors, etc. Figure 1 is a display of student flow transitions. 
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FIGURE 1 



AUT 1978 



TRANSITION 
PERCENTS 



AUT 1979 



300 Junior 
Account i ng 
Maj irs 




171 Senior 
Account i ng 



63 Graduated 



27 Junior 
Accounting 



6 Junior 
Market ing 



33 Others 



TOTAL 



100% 



300 



|er|c 
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B. CURRICULUM MATRIX : 

A Curriculum Matrix can be one of two types of reports. The 

first report is Credit Hours Taken, which is organized by stu- 

- dent major. It shows the averagt number of credit hours taken 

by each student major from each instructional department. The 

second report is Credit Hours Taught which is organized by 

department and shows the average number of credit hours taught 

by each department to each student major. Figure 2 is a 

simplified Credit Hours Taken Curriculum Matrix: 

FIGURE 2 

CURRICULUM MATRIX 

Average Number of 
Credit Hours Taken by Majors in: 
^ . ' 



HIST ENGLISH MATH 



D 
E 


PSYCH 


3 


5 


1 


0 


1. 


0 


P 
A 
R 


HIST 


6 


0 


3 


0 


3. 


0 


T 
M 
E 


ENGL 


3 


.0 


6 


0 


3 


0 


N 
T 
S 


MATH 


2 


.5 


3 


.0 


6 


0 






TOTAL 


15 


.0 


13 


.0 


1 T 


0 



This Curriculum Matrix shows that History Majors take, on the 
average, 3.5 credit hours from the Psychology Department; 6.0 
credit hours from the History Department; 3.0 credit hours from 
the English Department and 2.5 credit hours from the Math Depar- 
tment. 
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C, DEARTMENTAL WORKLOADS : 

Projection of departmental workloads is obtained by first pro- 
jecting enrollments in the various student major categories. 
This projection can be made by using the student flow transi- 
tions computed in Step A. These projected enrollment data are 
then multiplied by the proper curriculum matrix elements "to 
give projected departmental workloads. For example - suppose 
the student flow calculations are used to project that the 
University will enroll 300 History majors, 200 English majors 
and 100 Math majors. Multiplying the columns cf the sample 
curriculum matrix, displayed in Figure 2 by 300, 200, and 100 re 
spectively produces the workload matrix shown in Figure 3, 

FIGURE 3 
PROJECTED WORKLOAD MATRIX 



HIST 



ENGLISH 



MATH 



TOTAL PROJECTED 
DEPT. WORKLOAD 



PSYCH 


1,050 


200 


100 


1,350 


HIST 


1,800 

1 


600 


300 


2,700 


ENGL 


1 

900 


1,200 


300 


2,400 


MATH 


750 


600 


600 


1,950 



TOTAL 



4,500 



2,600 



1,300 



8,400 



15 



Thus, the projected total departmental workload, based on 
the sample historical curriculum matrix in Figure 2 and 
sample projected student majors, of 300, 200, and 100 head- 
count students in History, English and Math respectively, 
produces 1,350 credit hours in the Psychology Department. 
(3.5 x 300 ♦ 1.0 x 200 ♦ 1.0 x 100). Simi 1 ar .cal cul ati ons 
produce projected workload of 2,700 credit hours in the 
History Department; 2,400 credit hours in the English 
Department; and 1,950 credit hours in the Math Department. 
Projected total University workload is 8,400 student credit 
hours. 
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D. USES OF THE DATA : 

All of the above reports have potential benefit to institu- 
tional ad mi n ist r at or s . Pro jec ted "cred i t hour work 1 oads have 
obvious utility in the institutional budgeting process. In 
an era of stable or declining resources, when funding for new 
and expanding programs must be redirected from existing prog- 
rams, the ability to identify departments with slack resources, 
as well as those requiring additional resources, becomes ex- 
tremely important. The institution that can project resource 
demand in a reasonably accurate fashion can remove several years 
lag time from the resource reallocation process. In addition, 
intermediate steps in the process produce useful results in- 
dependently of their association with projected departmental 
workl oads . 

The Credit Hours Taken Report (See Figure 2, 7, 13) of the 
curriculum matrix can be used by a dean or department chairman 
to determine in which departments, and at what course levels 
his/her majors are taking courses. Are upper division students 
taking an unexpectedly large number of credit hours in lower 
division courses? Are students taking a large number of credit 
hours in unexpected disciplines? If so, perhaps the department 
or college is not offering a broad enough array of courses. 
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A Credit Hours Taught Report (See Figures 8, 14) can be used to 
determine what majors and what levels of students are taking 
courses offered by a department-. Typical questions include: Are 
an unexpectedly large number of lower division students taking 
upper division courses or vice versa? Are students of unexpected 
majors taking credit hours taught by the departments?" Are non- 
majors taking courses intended primarily or exclusively for 
majors? Different course consumption patterns of male versus 
female students can be determined by producing the curriculum 
matrix first with only male students included and then with only 
female students. In fact, any variable may be substituted for 
the student major/ student level, department/course level 
categories traditionally shown in the curriculum matrix. 

The Transition Probabilities (See Figures 6, 9) from the stu- 
dent flow calculation have substantial utility also. For 
example, by running the student flow calculation "backwards 11 
a retention study can be conducted. A backwards run is con- 
structed by designating the more recent term the "from" term 
and the more distant term the "to" term. In this configuration 
students who are not enrolled in the more recent term, but who 
were enrolled in the mt.e distant term are defined as exiting 
students. In this mode one can determine which student majors 
and student levels within student majors have higher or lower 
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attrition rates. Transition probabilities for several years 
can be compared from like term to like term in order to high- 
light trends in student major changes. For example, if students 
are switching out of the department's majors into other degree 
programs, further analysis could be conducted to determine the 
reason and take necessary corrective action where appropriate. 

This data can also be used for finanical planning. If produc- 
tivity ratios (average credit hours produced per FTE faculty 
member) are known, staffing levels can be projected by depart- 
ment then multiplied by average salary to project departmental 
faculty salary needs. Other components of departmental expen- 
ditures can be projected as a function either of credit hours, 
headcount students, FTE faculty or headcount faculty, or student 
credit hours. * 

The above applications are illustrative and not intended to be 
exhaustive of potential uses. Undoubtedly, each institution and 
users within each institution will find new and creative users 
of the data and utiMty. Indeed, mere perusal of the reports 
and attempts to explain unexpected relationships are sufficient 
to justify the exercise . 

Calculations like these are handled by the NCHEMS Resource 
Requirements Prediction Model (RRPM 1.6). In effect, the 
headcount projections coming from the system described herein 
produce more accurate and realistic RRPM input than hereto- 
fore has been possible. 
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CONCEPTUAL BASE AND SAMPLE CALCULATIONS 
A. CONCEPTUAL BASE : 

The underlying conceptual framework for this Student Flow 
System is the Markov Process. The Markov model was chosen 
because of its conceptual simplicity and because among all the 
curve fitting methods for projecting student enrollments {See 
Wing, 1974) it best replicates the real world student flow pro- 
cess. A Markov process is a stochastic process in which the 
transition probabilities depend upon the preceeding state or 
event. As applied to university student flow modeling this 
means simply that the probability of a student becoming a senior 
accounting major next autumn quarter is conditional on his/her 
student major/level state in the current autumn quarter. These 
probabilities are estimated from his/her state in the previous 
autumn quarter, etc. Transition probabilities in the Markov pro- 
cess are calculated from each individual student rather than 
by groups of students as in the cohort survival method. 

The Markov model is superior to the cohort survival method of 
student flow modeling because it does not rely on sampling a 
segment of the population (cohort) and extrapolating the re- 
sults to the entire population. The Markov model does, however, 
share with the cohort survival method the universal weakness of 
curve fitting techniques. Namely, it relies solely on historical 
data to construct the transition probability matrix. Thus, 
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implicity, the model assumes that future transition rates will 
be similar to past transition rates, at least through the time 
period being forecast, This i.ssumption may lead to significant 
projection errors, especially as curricular requirements change 
or as the composition of the student body evolves. However, 
as will be shown later, ample provision has been made for 
modification of historically generated transition probabilities 
to reflect anticipated future changes in curricular requirements, 
student preferences, etc. 
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B. SAMPLE CALCULATION 

This section describes the processing flow of individual 
student records required to produce projected departmental 
workloads. With this software, historical transition prob- 
abilities are calculated from individual student records 
and are then multiplied by themost recent term's headcounts. 
The results are projected headcount r.ajors which are multiplied 
through the columns of the historical or projected headcount 
Curriculum Matrix producing a projected Instructional Work 
Load Matrix (IWLM). The row totals of the IWLM are the pro- 
jected departmental student credit hour workload?. The following 
sample calculation will make this process more clear. 

The first step is to calculate historical transition prob- 
abilities from individual student records from two semesters 
or terms. The calculation follows a two-step process, as 
illustrated in Figure 4. The first step is to buiid a head- 
count matrix that simply counts the number of students in 
each transition category. For example, the number of students 
in major A in 1978 who were in major B in 1977; the number of 
students in major A in 1978 that were not enrolled in 1977; or 
the number of students in major A in 1977 who were not en- 
rolled in 1978. The second step is to divide the headcounts 
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by the column totals to estimate the transition percentages . 
(or probabilities). Notice that this calculation gives 
transition rate estimates for exiting students and a pre- 
diction of the distribution of entering students , as well as 
an estimate of the flow percentages between majors. 

The next step of the calculations is to use these transition 
rates as a predictor of future enrollments. This process is 
illustrated in Figure 5. The most recent year's enrollment 
is used along with an estimate of the number of new students 
expected. These are then multiplied by the transition per- 
centages from Figure 4 to produce an estimate of the headcount 
enrollment by major. Thus, projected fall 1979 type A major 
headcount is 870 (900 x .4 ♦ 1,000 x .1 ♦ 1,000 x .1 ♦ 1,100 x 
.1 + 1,000 x .2). 
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FIGURE 4 

CALCULATION OF TRANSITION PERCENTAGES 
FROM HISTORICAL DATA 

HEADCOUNT MATRIX OF STUDENTS IN 
TWO TIME PERIODS: 

FALL 1977 

ENTERING 
STUDENTS 
(NOT ENROLLED TOTAL 1978 
MAJOR A MAJOR B MAJOR C MAJOR D 197*) STUDENTS 



FALL 
1978 



MAJOR A 


400 


100 


100 


1 A A 

100 


9 nn 

cUU 


900 

J WW 


. — 

MAJOR B 


100 


400 


100 


150 


250 

i — 


1,000 


MAJOR C 


200 


150 


350 


100 


200 


1,000 


MAJOR D 


! 50 

t 


150 


200 


350 


350 


1,100 


EXITING STUDENTS 
(NOT ENROLLED IN 
1978) 


! 

| 250 

j 


200 


250 


l 

300 




1,000 


TOTAL 1977 
STUDENTS 


1,000 


1,000 


1,000 


1,000 


. 1,000 
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FIGURE 4 (CONTINUED) 
CALCULATION OF TRANSITION PERCENTAGES 
FROM HISTORICAL DATA 

TRANSITIONAL PROBABILITY MATRIX, 
(HEADCOUNT MATRIX DIVIDED 
BY COLUMN TOTALS): 



ENTERING 

MAJOR A MAJOR B MAJOR C MAJOR D STUDENTS 



MAJOR A 


.40 


.10 


.10 


.10 


.20 


MAJOR B 


.10 


.40 


.10 


.15 


.25 


MAJOR C 


.20 


.15 


.35 


.10 


.20 


MAJOR n 


.05 


.15 


.20 


.35 

i 


1 

. .35 


EXITING 
STUDENTS 


.25 


.20 


.25 


.30 
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FIGURE 5 

SAMPLE CALCULATION OF DEPARTMENT WORKLOADS 



HISTORICAL 



PROJECTED 



i t 



FALL 1978 
HEAOCOUNT 
3Y MAJOR 



FALL 1979 
HEADCOUNT 



A 

6 

C 
0 



ERIC 



ENTERING STUDENTS 
1,000 



900 



1,000 



1,000 



1,100 
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PERCENTAGES 
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FIGURE 4 



\ 
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1.J05 



990 
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EXITING 
STUDENTS 
1,005 



HISTORICAL FALL 1978 
CURRICULUM MATRIX 



PPROJECTEO AUTUMN 
1979 INSTRUCTIONAL WORKLOAD 
MATRIX 
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S 











16.0 15.0 14.0 15.0 

♦ ♦ ♦ ♦ 
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3168 
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4524 
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15,848 
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These projected headcount majors are then multiplied through 
the columns of the curriculum matrix, producing an Instruction 
Work Load Matrix (IWLM). The Au*umn 1978 historical curriculum 
matrix shows in Autumn 1978 that the average Type A headcount 
major took 4.2 credit hours from department 1. Since we pro- 
ject 870 Autumn 1979 Type A headcount majors, we project the 
resulting workload induced on Department 1 will be 3", 654 (870 
x 4.2). Similarly, the 1,005 projected Type B majors will take, 
on the average, 2.4 credit hours from department 1, resulting 
in 2,412 projected credit hours. Similar calculations for all 
cells of the curriculum matrix complete the instructional work- 
load matrix. 

Finally, by summing the rows of the IWLM, we obtain projected 
Autumn 1979 departmental workloads and credit hours. In the 
sample calculation, projected credit hours are: 

1. 16,127 

2. 15,848 

3. 14,227 

4. 13,848 

The computer software necessary to produce these results is 
in the public domain and available from NCHEMS at the cost of 
duplication. 2 The techniques have been proven through imple- 
mentation at many institutions of higher education and a-e re- 
garded to be of substantial value in planning, budgeting and 
management. 

2 The software used is derived from NCHEMS Costing and Data 
Management System (CADMS) and is more fully described in 
Chapter III. 
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CHAPTER II 
TECHNICAL CONSIDERATIONS 

DATA REQUIREMENTS 

In this section we will discuss the inputs required and the 
outputs produced from each step of the process described in 
the above sample calculation. 

A. TRANSITION PROBABILITIES ; 

The student flow calculations described in Chapter I are pro- 
duced by the Student Data Module (SDM) of the NCHEMS Costing 
and Data Management System (CADMS) utilizing term by term 
student specific data to calculate transition probabilities. 
Individual student records are read for the sending (from) and 
receiving (to) terms. When a student ID number, usually a 
Social Security Number, is found on both the sending and re- 
ceiving term files, a match is made and the sending and receiv- 
ing state (MAJOR/LEVEL) combinations are noted. If a student 
ID is present only in the sending term the student is assumed 
to have exited the system. Conversely, if an ID is only present 
in the receiving term the student is assumed to have entered in 
that term. Transition probabilities for present, as well as for 
entering and exiting students, are calculated. A transition prob 
ability matrix (See Figure 6) is developed from the individual 
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student record matches showing the percentage of students in a 
given state in the sending term who transited to a given state 
in the receiving term. An example of a transition probability 
matrix is given in Figure 6. In this example there are 1,252 
juiior Administrative Science majors in the sending term. Of 
these, 777 (62.06%) have become senior Administrative Science 
majors in the receiving term. 297 (23.72%) were not enrolled 
(exited) and 127 (10.14%) were still junior Administrative 
Science majors. The data elements required to calculate tran- 
sition probabilities are: 

1. Student Major 

2. Student Level 

3. Student ID 

4. Term/Year 

THE CURRICULUM MATRIX 

The curriculum matrix, also known as the induced course load 
matrix, describes, in credit hours, the relationship between 
student majors who take courses and departments that offer 
courses. Specifically, the curriculum matrix shows the 
average number of credit hours students of a given major 
and level take from various departments and instruction 
levels within departments. The curriculum matrix is con- 
structed by reading individual student records for a single 
term. Required data elements are: 
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1. Student ID (for headcount curriculum matrix) 

2. Student Major 

3. Studer* Level. 

4. Department/discipline offering the course 

5. Course level 

6. Credit hours 

7. Term/Year 

The total number of credit hours taken by each student type 
(column) is accumulated in the matrix at the intersection of 
the department (row) offering the courses. These accumu- 
lated credit hours constitute the historical instructional 
workload matrix. The curriculum matrix is constructed by 
dividing the columns of the historical instructional work 
load matrix by the number of student majors in each column. 

The sample curriculum matrix Credit Hours Taken Report in 
Figure 7 shows that all economics majors took 3,063 credit 
hours. Of these 1,452 (47.40%) were taken in economics courses, 
182 (5.94%) were taken in accounting courses, 4.34% were taken 
in management, etc. 

Figure 8, a curriculum matrix Credit Hours Taught Report, 
shows that the Entomlogy Department taught 1,185 credit hours. 
Of these, 517 (43.63%) were taken by Entomology students 108 
by Agronomy students, 79 by Horticulture students, etc. 
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VALIDATION 

The historical data technique is recommended for validating 
the model discussed in this document. This means, simply, 
that the user should satisfy h imsel f /herself as to the accuracy 
of the predicted results of the model prior to relying on it 
for decision making and planning. Numerous considerations are 
involved « designing a testing strategy. First, the level of 
aggregation must be determined. In general, the model should 
be validated using the least aggregate level of detail that 
will be used for planning and decision making purposes. This 
will usually be, at least initially, at the department level. 

Second, the question of whether to select a sample of depart- 
ments or include all departments in the validation analysis 
must be answered. Again, since the possibility of 
undetected errors arises when using samples we recom- 
mend the user examine every department in the validation. 

Third, the number of years to be validated prior to accep- 
tance of the model must be determined. Assuming analytical, 
computer, and data resources are available, a three year 
validation scheme is recommended. The law of diminishing 
returns sets in for validations beyond three years since 
relationships within the curriculum matrix and student's , 
propensity to transfer from state to state in the transition 
matrix probably become more dissimilar as the data become older. 
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Finally, acceptable standards of accuracy must be determined. 
This, of course, depends upon the ultimate use of the data and 
the environment in which it is used. Generally, however, an 
accuracy level of ♦ 1 percent for the total institution and + 5 
percent for individual colleges or schools seems appropriate. 
There are special cases, of course, where these somewhat arbi- 
trary upper and lower bounds of acceptability would not apply. 
This is particularly true in the case of a small discipline or 
department where a relatively small change in absolute numbers 
could produce a large percentage change. Each institution's 
unique environment will dictate required levels of accuracy. 

Once answers to the above questions have been determined and 
agreed upon the validation process is a relatively simple 
one. First, the model is run using historical data to "predict" 
credit hour workloads for an academic term which has already 
passed. Comparisons are made between actual and "predicted" 
values and differences are noted. If ± 5 percent is the 
acceptable tolerance limit and certain organizational units 
fall beyond these limits further analysis must be conducted 
to determine the reason why. Differences between actual and 
predicted values simply indicate, by definition, that either a 
change occurred in the curriculum matrix or a change occurred in 
the transition probability matrix or the base headcount student 
count was in error. Thus, analysis of the differences must 
begin with these components of the model. 
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The amount of the variability between predicted and actual values 
attributable to either the curriculm matrix or the transition prob- 
ability matrix can be determined easily. This is accomplished by 
substituting either the actual curriculum matrix or the actual 
transition probabi 1 ity matrix for the forecast curriculum or tran- 
sition probability matrices. For example, if the actual transition 
probability matrix were substituted for the forecast transition 
probability matrix, any resulting differences between actual and 
predicted values would be attribuable solely to differences between 
actual and predicted curriculum matrices. Thus, by substituting, 
one at a time, the actual curriculum matrtix or the actual tran- 
sition probability matrix the user can readily determine the 
quantity of difference associated with either matrix. Obviously, 
the matrix with the larger difference will be the starting point 
for analysis. 

Changes in the curriculum matrix can reflect changing student de- 
m and for particular courses. These tend to be gradual over time 
and are usually not fruitful ground for explaining wide fluctua- 
tions in predicted results. However, administratively induced 
changes in the curriculum matrix can happen suddenly and are 
possible explanations for wide fluctuations in predicted results. 
Happily, these administratively induced changes are predictable 
and can be corrected prior to running the model. Examples of 
these types of changes are curricular modifications 
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requiring students to take courses in disciplines previously 
not required. Also, capacity factors can be involved, e.g., 
doubling the number of dr af ting" t abl es in Engineering or 
Design Departments. 

The predicted and actual transition probabil ity matrices and 
curriculum matrics are very ea:y to compare side by side. This 
is true if the reports are sorted by flow percent since the 
top three to five lines of each department will cumulatively 
account for 80-95 percent of all students. Thus, only a very 
small portion of the substantial printout generated from the 
model will need to be analyzed to explain the differencess 
between predicted and actual values. Usually, the most common 
explainer for inaccuracies in either the curriculum matrix or 
the transition probability matrix is a small number of students 
in the base period. As noted before, a small absolute change 
can result in relatively large percentage changes. Where this 
occurs, the user should either attempt to collapse the small 
departments into other larger related departments or be pre- 
pared to give special detailed analysis to these departments 
each time the model is run. 
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Finally, the user should be cognizant of the relevance of the 
trend in student credit hours per headcount student. If, as 
has-been the case in recent years," students take fewer credit 
hours each succeeding year, workloads will be overpro j*cted . 
This occurs because the average number of credit hours shown 
in the projected curriculum matrix will be slightly over- 
stated. Therefore, the user should not be surprised to see 
consistantly overpro jected workloads during the validation 
process. Conversely, if the number of credit hours per head 
count student is increasing, department workloads will be 
underpro jected . 



28 4 0 



IM PLEMENTATION CONSIDERATIONS 

This section contains discussion of several important 
factors the user should address- during the implementation 
process. These include both data and design questions. 

A. MATRIX STABILITY 

Previous discussions in this document have not distinguished 
between historical and projected curriculum matrices and be- 
tween historical and projected transition probability matrices. 
Clearly, there must be a difference between the future and the 
past. If there were none the future would be identical to the 
past and there would be no need for forecasting, or simulation 
modeling. This brings up the question of modifying the curricu- 
lum matrix and transition prob bility matrix to reflect known 
or probable changes in the future which are not contained in 
historical data. As mentioned in the section on Val id at ion , 
administratively induced curricular requirements changes or 
capacity changes can be an immediate indicator of need for 
change in the curriculum matrix. Using capacity c ige as an 
example, if we know the number of seats in an art studio has 
been increased by 200% and course demand has always exceeded 
course supply, we could make a legitmate assumption that the 
relevant cell of the curriculum matrix will be changed in 
succeeding quarters. 
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Likewise, predictably necessary changes to the transition 
probability Matrix can be apparent due t" changes in the 
university's mode of operation. For example, if performance 
standards are increased or curricula are made more difficult 
one might assume the propensity of students to lec.e the uni- 
versity in academic difficulty would increase, thus increasing 
the number of exiting students. Also, if, as the competition 
for students increases the institution begins to recruit 
stuents who > re academically less prepared for college work, 
lower retention rates may be expected. 

The important point to be remembered is that the curriculum 
matrix and transition probability matrix will change over time. 
As this occurs the alert researcher will, through informed 
opinion, questionnaires, analysis, etc., make estimates of 
these changes and incorporate them into the projection p.o- 
cess. The types of changes that are likely to occur at a 
given institution will become clear as the researcher tracks 
down the d if f ei enc;*s between projected and actual values during the 
validation process discussed above. 

B. DATA ACCURACY 

Analysts are frequently and rightly concerned about the 
accuracv of the data from which forecasts are made. More 



important, however, for projection purposes is the consistency 
with which data are collected and coded. Thus, the accuracy of 
a projection of the number of credit hours to be taught in the 
History Department would not be adversly affected if all Eng- 
lish students had been consistently coded as History students 
in the source data from whic. the transition probability matrix 
and the curriculum matrix were constructed and if all "English 
students were consistently coded as History students in the 
projection period. Clearly e more desirable situation, however, 
would be to have the major code for all students be accurately 
recorded and utilized in the system. This is a necessary con- 
dition for accurate headcount projections by major. Since well 
used data tends to be high quality data, coding errors will work 
themselves out of the system as the data elements contained 
therein are used more frequently. 

C. BASE PERIOD SELECTION 

The user must determine which base period to use for pro- 
jection purposes, i.e., Should the projected transition 
probability matrix be based on the most recent year, the 
average of the most recent three years, the weighted average 
of the most recent three yei.s, etc? The answer to these 
questions is almost always that the most recent time period 
best reflects the future and should be used, therefore, as 
the base for projection purposes. Intuitively, students' 
demand for courses in Autumn Quarter 1980, would be more 



lERIC ° 



similar to students' demand for courses in Autumn Quarter 
1979 than in Autumn Quarter 1976. Since much can be learned 
through analysis associated with rediscovery of this wheel, 
the user is encouraged, time permitting, to investigate and 
emperically determine which year or combination of years 
produces the best projection results. 

A related, but "somewhat different concern, is which base 
academic period is best for projecting a given term. Should 
an autumn quarter be projected from an earlier autumn 
quarter curriculum matrix and previous autumn to autumn 
transition probability matrix or could one project autumn 
quarter credit hour demands by first projecting headcount 
enrollments from a spr.ng to autumn transition probability 
matrix and then project departmental workload by multiplying 
the projected headcounts through an autumn CM. Since, 
invariably, the most recent term is more likely to reflect 
future demand and transition patterns the spring to autumn 
transition probability matrix is likely to give good results. 
It is at least worth comparing its accuracy with the autumn 
to autumn methodology described above. One note of caution: 
In the spring to autumn alternative the number of entering 
autumn students must be adjusted to reflect new students who 
entered during the summer quarter. 
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The user should be aware that entering students are defined 
by the system as students who were not present in the sending 
terin but who were present in the receiving term. Furthermore, 
unless it is overridden, the system as described in this docu- 
ment assumes that this year's count of entering students will 
be equal to last year's count. Therefore, in-the likely 
event this is not the case, the user should override this 
step so that the number of entering students for the pro- 
jection period will more accurately reflect reality. 

D. COST/TIME 

The underlying assumptions that support the techniques de- 
scribed in this document are not new. Markov Student Flow 
Modeling, transition probability, and curriculum matrices 
have been in use in institutions of higher education for 
many years. Now, for the first time, however, well promul- 
gated, well documented, public domain software is available 
to reduce greatly the cost of projecting headcount enroll- 
ments, as well as departmental workloads. 

The cost of and time required for implementation will vary 
from institution to institution depending upon the institu- 
tion's starting point. The institution that has adequate 
historical data, as well as substantial experience with the 
NCHEMS Costing and Data Management System will be able to 
produce the results described in this document with one 
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person month and $1,500 of computer time. On the other hand, 
an institution which has adequate data and no experience with 
the NC HEMS Costing and Data Management System will need to 
learn this system prior to implementation. This learning 
process can be substantially short-cut through involvement 
of the NCHEMS Direct Assistance Network. The "CADMS has 
so many options and is so flexible that it is sometimes 
difficult for the new user to determine which option is 
appropriate for a given situation and to determine which 
path to take through the first successful run of the software, 
Therefore, we strongly recommend that the new CADMS user, as 
well as perhaps experienced CADMS users, avail themselves 
of the services offered by the Direct Assistance Network. 

E. ENHANCED SOFTWARE ; 

The user is also strongly encouraged to employ the enhanced 
version of CADMS described in this document as opposed to 
the original version of CADMS which has been distributed 
between 1975 and 1980. The original version was designed to 
support cost analysis, the Resource Requirements Prediction 
Model and Information Exchange Procedures. It is flexible 
enough as it stands to handle also the Student Flow Model 
application described in this document. However, the 
printed outputs are extremely difficult to read in the 
student flow environment. 
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All sample outputs shown in this document are from the 
enhanced version. This replacement software is available 
from NCHEMS at the cost of duplication. 
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SAMPLE REPORTS 



This section contains sample output reports for the transi- 
tion probability matrix of the Student Flow Model (Figure 9); 
the projected headcount enrollments report of the Student 
Flow Model (Figure 10); the Detailed Projected Credit Hour 
Workload by Department Report of the Student Flow Model 
(Figure 11); The Summary Projected Credit Hour Report of 
the Student Flow Model (Figure 12); a Curriculum Matrix 
(Figures 13 and 14). All of the reports described in 
this section are produced from the enhanced version of 
the CADMS software. The enhanced version is decribed in 
the technical implementation chapter and is strongly 
recommended because of its greatly improved readability 
and user orientation. The circled numbers in the following 
text relate to circled numbers on the referenced printout. 

A. HISTORICAL TRANSITION REPORT - Figure 9 

Q indicates the sending and receiving time periods. In 
this case the flow of students is from "sending" Autumn 
1977 to "receiving" Autumn 1978. © is the sending major 
code (06).© is the sending major name (Math and Physical 
Sciences). © indicates the level code of student majors 
for the Autumn 1977 sending term (3-Jr.) © is the number 
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of Math and Physical Science students, Autumn 1977. (6 



is 53.17% of 126. This is the "flow" or transition probability. 
The'value .5317 will be used later to project the flow of 
Autumn 1978 junior level Math and Physical Science majors to 



Autumn 1979 senior level Math and Physical Science majors. 



is the cumulative transition probability through this "row of 



the printout. C&) indicates the total number of junior 



level Math and Physical Science majors Autumn Quarter 1977. 
B. PROJECTED HEADCOUNT ENROLLMENTS - Figure 10 



(V) indicates the major level state being projected. In 

this case major 06 equals Math and Physical Sciences. The 
student level being projected is rank 4 Khich is senior. 



(l6) indicates the major level states from which students 

will transit in the sending term. (fi) indicates that there 
were 129 junior Math and Physical Science students in Autumn 
1978. (T?) indicates that 53.17% of the 129 junior Math and 
Physical Science majors in Autumn Quarter of 1978 are pro- 
jected to transit to senior Math and Physical Science 
majors in Autumn Quarter 1979 producing (fi) 68.5893 
projected Autumn 1979 headcount enrollments. (H) is 
the total projected headcount enrollment for Autumn Cuarter 
1979 senior level Math and Physical Science majors (150). 
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C. DETAILED DEPARTMENTAL WORKLOAD FORECAST REPORT - Figure 11 



(f£) is the department code (0656 = Geology and Mineralogy). 

(T6)is the level of instruction (intermediate or upper 
division). (f?) Is student types by major who wi.ll take 
upper division Geology and Mineralogy courses. @ is the 
level of students who will take upper division Geology and 
Mineralogy courses. @ is the prelected number of Autumn 
1979 headcount students (See Item 14 on the Transition 
Probability Matrix Report). @ is the average number of 
credit hours that senior level Math and Physical Science 
majors (major code 06) will take in upper division Geology 
and Mineralogy courses. This value comes from the Curriculum 
Matrix. @ is the product of @ and @ and is the 
projected Autumn 1979 credit hour demand for upper division 
Geology and Mineralogy courses created by senior level Math 
and Physical Sciences majors. @ is total projected 
Autumn 1979 credit hours for upper division Geology and 
Mineralogy courses. 

D. SUMMARY PROJECTED CREDIT HOUR REPORT - Figure 12 

(?3) is projected credit hours by level of instruction for 
each department. @ is projected credit hours for each 
department. 
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CURRICULUM MATRIX 

CREDIT HOURS TAKEN RcPORT - Figure 13 

(25) indicates this orintout is an ICLM or Curriculum Matrix 
Report. (26) is the student major code. @ is the student 
major name. @ is the code for the department offer.ing the 
course. @ is the name of the department offering the course. 
(30) is the number of credit hours taken by Economics students in 
in each department. @ is the percentage of all credit hours 
taken by Economics students in courses offered by each department 
(32) is the cumulative percent of credit hours taken by Econo- 
mics students. @ is the total number of credit hours taken 
by Economics students. @ indicates this is a Credit Hours 
Taken Report (i.e., student major to discipline. 

CREDIT ,:0URS TAUGHT REPORT - Figure 14 

@ indicates this printout is an ICLM or CM report. @ in- 
dicates this is a Credit Hours Taught Report (i.e., student dis- 
cipline to major. © is the code for the department offering 
the courses. @ is the name of the department offering the 
course. @ are the codes for the student majors taking the 
courses. @ are the names of the majors taking the courses, 
(fi) is the number of credit hours taken by each major in 
Entomolody courses. @ is the percentage of credit hours 
taken by the various majors in Entomology courses. © is tht 
cumulative percentage. @ is the total number of credit hours 
taught in the Entomology department. 
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CHAPTER III 
IMPLEMENTATION GUIDE 

STANDARD CADMS SOFTWARE 

This section is a detailed technical description of a tech- 
nique for historical analysis of student flow as well as 
techniques for enrollment and credit hour projection using 
an unmodified version of the NCHEMS Costing and Data Man- 
agement System (CADMS) with no modifications. 

The user must have a workim knowledge of the Student Data Module 
(SOM) and the Data Management Module (DMM) portions of the NCHEMS 
CADMS in order to implement effectively these techniques. This 
discussion assumes that the reader is familiar with these pro- 
grams and has the following relevant NCHEMS documents: 

Student Data Module (SDM) Reference Manual NCHEMS 

Technical Report #60 ~ MruCMC 
DataTManaqement M3TuTe~( DMM) Reference Manual. NCHEMS 

Technical Report #62 
This technique uses the Induced Course Load Matrix (ICLM) func- 
tion of the SDM to produce transition probabilities from a send- 
ing state (Major/Level) to a receiving state (Major/Level) over 
time. The transition probabilities are t*en used in the DMM 
Program Costing function to produce projected enrollments. In 
this application, rows and sub-rows of the ICLM contain receiving 
state data while the co'iumns and sub-columns contain sendjn^ 
state data . 

The specific steps to implement these techniques are as 
f ol lows. 
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HISTORICAL STUDENT FLOW 

This discussion refers to control records SF-01 through SF-13 
in Appendix A. Thes« records iflustrate the fields that need to 
be filled in for the SDM control records described on pages 21 
to 41 of the SDM Reference Manual . 

Note that the input student data record (SF-09) must be con- 
structed from two academic terms. The student identifier must 
be the same for an individual student in both terms in order to 
match successfully the two files. After a file of student 
record (SF-09) is constructed, the identifier is no longer used 
by the system. The program, FLOW-01, described in the section 
on the enhanced software can be used to generate SF-09 records. 
These records correspond to the student registration data re- 
cords (page 32) in the SDM Reference Manual . The units field 
is left blank since the zero units replacement option (SF-01) 
is used to put a value of 1.00 in each record, resulting in a 
count of 1 for each movement from sending state to receiving 
state. 
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In addition to specific DEFN and CNVT records (SF-02 through 
SF-07), it is necessary to define (DEFN) each institutional 
major and level code, both sending (COL, SCOL) and receiving 
(ROW, SROW) terms, as in a standard SDM implementation. 

By defining an FTE student as 1 (SF-08), the I-CLM division in 
SDM-03 will result in transition coefficients. 

The resulting SDM-FILE from SDM-01/02 in COL sequence in 
conjunction with SF-10 and SF-11 and in ROW sequence in con- 
junction with SF-11 and SF-12 will produce updates to DMM. 

Although the level of report detail can be changed on SF-10 a 
SF-12, the reports are particularly difficult to comprehend i 
a student flow environment. The user is advised to report 01 
of the DMM (via DMM-02 rather than SDM-03.) 
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B. PROJECTED STUDENT FLOW 

Projected student headcount enrollments are calculated and 
reported by using the matrix maniputation, data storage, and 
report writing capabilities of the DMM, particularly the pro- 
gram costing function. The specific control records needed 
for these several steps are SF-14 through SF-45 in Appendix B. 
These DMM steps assume that transition coefficients developed 
from a single term to a single term are used to project a sin- 
gle term. Also, by default, it is assumed that the new students 
("ENTR" state) for the projected term are exactly the same as 
entered in the receiving term. 

After the initial DMM-FILE. Iteration #1 , has been constructed 
from the SDM updates, an execution of DMM-03 (SF-14 through 
SF-18) is needed to prepare the DMM-FILE for projection. 

SF-14 and SF-15 reproduce the receiving term enrollments 
(except for "EXIT" states) as the "BASE" enrollments. 

SF-16 reproduces the "ENTR" state enrollments as "BASE" en- 
rollments. If you are supplying your estimates of the pro- 
jected term's entering enrollments, this request should be 
omitted. Rather, your estimates should be entered in the 
DMM-FILE (via DMM-01 updates) as CID ■ MAJ.ENTRXXXX PID ■ 
BASE.ENRL.HD. where XXXX is replaced by your definition of 
sending student levels. If your transition coefficients were 
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not developed from a single term to single term, then SF-14 
through SF-16 should be omitted, and "BASE" enrollments must 
be entered as described above for "ENTR". 

SF-17 and SF-18 rename sending state "ENTR" PIDs for later 
DMM reports. The updates from this DMM-03 step should be 
input to DMM-01 to produce DMM-FILE Iteration #2 . 

SF-19 through SF-21 specify parameters to the Program 
Costing function of the DMM (DMM-06/07) that will produce 
projected enrollments from the "BASE" enrollments using the 
transition coefficients from sending term to receiving term 
developed by the SDM. The updates from this DMM-06/07 step 
should be input to DMM-01 to produce DMM-FILE It eration #3 . 

SF-22 throi h SF-27 calculate ratios and rename records for 
later DMM reports, as well as deleting data no longer needed. 
The updates from this DMM-03 step should be input to DMM-01 
to produce DMM-FILE, Iteration #4 . 

C. STUDENT FLOW REPORTS 

SF-28 through SF-45 specify requests for three reports from 
the DMM-FILE via DMM-02. These reports are: changes in 
enrollments in entering and exiting states for two terms 
(receiving and projected); changes in enrollment in contin- 
uing states for three terms (sending, receiving, and pro- 
jected); a complete dump of the final DMM-FILL. 
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PROBLEM 

The inherent costing design of DMM-06/07 is inexact for 
this student flow technique. DMM-06 produces error message 
#0058 "MATCHING RECORD NOT FOUND." This indicates that 
transition coefficients were found, but there were no base 
enrollments in this sending state. This is acceptable and 
does not represent an error. However, the reverse situation 
(a base enrollment, but no transition coefficients) is not 
noted, and these enrollments are lost. 

One remedy is to determine which programs (Major/Level) have 
enrollments in the receiving term but have no enrollments 
in the sending term. This can be detected easily by inspec- 
tion of the "PROJECTED ENROLLMENT" report from DMM-02. Once 
these have been determined, update DMM-FILE Iteration #2 via 
DMM-01 with a record for each offending "majr.lvl" as 
f ol lows: 

CID = MAJ. majr.lvl PID = FLO. majr.lvl AMT = 1.0000 

Then rerun starting with DMM-06/07. The result of this is 
to continue the enrollments in those Major/Level states 
without transitional histories into the projected term 
unchanged . 
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0. PROJECTING DEPARTMENT WORKLOAD 

Simply stated, this technique uses a headcount I CLM (from SDM) 
and" projected student flow headcount enrollments (from the DMM) 
to produce projected credit hours by department i n the DMM). 

Headcount ICLM 

Tfrs discussion refers to control records PH-01 through F.i-04 
in Appendix C* A standard implementation of the SDM to pro- 
duce a typical credit hour SDM-FILE is needed. The Major/Level 
structure needs to match (Major/Level to Major/Level) the struc- 
ture in the projected term. In this document's implementation, 
that structure is the receiving term. More generally speaking 
the projected term Major/Level structure is the same as the 
"BASE" used by DMM-06/07. Therefore, if you use a .erm other 
than the receiving term for "BASE" enrollments, the source term 
for the credit hour SDM-FILE should be the same as the source 
of the "BASE" enrollments used in DMM-06/07. Any ICLM (i.e., 
an average of multiple terms or years) can be used as long as 
the Major/Level structure is a proper subset of the ICLM 
structure. The ACTI of this SDM-FILE should be "DPT." to mesh 
with these suggested control records. 
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The resulting SDM-FILE from SDM-Ol/02 in COL sequence in 
conjunction with PH-01 and PH-02 and in ROW sequence in 
conjunctio. wi.h PH-03 and PH-0'4 will produce updates to 
DMM and minimal reports. The updates from these SDM-03 
steps should be input to DMM-01 to produce DMM-FILE 
Iteration #5 . 

Projecting Hours 
This discussion refers to control records PH-05 through 
PH-10 i n Appendi x C . 

PH-05 through PH-07 specify parameters to the Program 
Costing function of the DMM (DMM-06/07) that will pro- 
duce projected credit hours. The updates from this 
DMM-C6/07 should be input to DMM-01 to produce DMM-FILE 
Iteration #6 . 

PH-08 through PH-10 calculate ratios and change amounts 
for later DMM reports, as well as deleting data no longer 
needed. The updates from this DMM-03 step should be input 
to DMM-01 to produce DMM-FILE iteration #7 . 

PH-11 th»«ugh PH-17 specify a single report request showing 
receiving credit hours, projected credU hours, ratio and 
difference for each department/level. 
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PROBLEM 

Again, DMM-06 produces error message #0058 "MATCHING RECORD 
NOT FOUND. " This indicates that an ICLM record was found, 
but there are no projected enrollments. This represents a 
real error if you expected the Major/Level structure of the 
projected term to exactly match the Major/Leve-1 structure 
of the ICLM. The reverse situation (a projected enrollment, 
but no ICLM) is not noted, but represents an underpro ject i on 
of credit hours and is not detectable from the "PROJECTED 
CREDIT HOURS" report from DMM-02. 

In order to ensure this does not occur, it is necessary 
to compare the COL sequence report (PH-01) produced ' j 
SDM-03 with the " FRO JE C T ED ENROLLMENT" report (3I'-J5) 
produced by DMM-02. Every Major/Level on the "PROJECTED 
ENROLLMENT" report should also be on the COL sequence 
report. If not, the Major/Level structure is incorrect. 
Note that if the projected term Major/Level structure, is 
exactly the same a-: the ICLM major/level structure, neither 
situation will occur . 

E. TECHNICAL CONSIDERATIONS 

The resulting DMM-FILE ( Iteration #7 ) contains the fol- 
lowing data 
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CIDS 



PIDS 



MAJ.MMMMSSSS SEND. ENRL . HD 

RECV.ENRL.HD 
PRO J . ENRL . HD 
RECV / SEND 
PROJ / RECV 

Where MMMM is the SDM-Ol (student flow) definition (DEFN) of 
Majors, SSSS is the SDM-01 (student flow) definition (DEFN) 
of student levels. 

DPT.DDDDCCCC RECV. CR. HOUR 

PROJ. CR. HOUR 
PROJ / RECV 
CHNG. CR.HOUR 

where DDDD is the SDM-Ol (ICLM) definition (DEFN) of academic 
departments, CCCC is the SDM-Ol (ICLM) definition (DEFN) of 
course levels. 

Note: All "FLO" and "HICL" PIDS have been deleted. 

For report readability, you may replace all occurrences of 
each of the following codes with your choice of unique code 
in the control records. 



"SEND" "MAJ." 
"RECV" "FLO. 
"PROJ" "HICL 



M 



File sizes are moderate for all but very large institutions. 
The largest student flow file is out of SDM-01 and is nearly 
equal to the number of unique student identifiers in both 
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the sending and receiving term's headcount enrollment. As 
always, the SDM-FILE out of SDM-01 in a credit hour environ- 
ment is by far the largest. 

Since few actual arithmetic calculations are performed, these 
programs (with the probable exception of SDM-01) run at I/O 
speed. 

F. OTHER USES 

These same techniques can be (and have been in New Mexico) 
used for a statewide interinstitutional student flow, 
including the two-year community college network. 

By :areful construction of the STUD-FILE (SF-09) into SDM-01, 
one can selectively analyze student flow (and therefore reten- 
tion) of subsets of the student population (i.e., gender, age, 
transfers, freshmen, etc.). 
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ENHANCED SOFTWARE 

This section presumes f ami 1 iari.ty -with the preceeding Imple- 
mentation Guide section and, as does the guide, a working 
knowledge of the 3DM (NCHEMS Technical Report #60) and the 
DMM (NCHEMS Technical Report #C2). 

By implementing a new program, a replacement program, and 
modifying three existing programs, the user produces a 
truly generalized f low-ori ei.t computer based analytical 
tool. These software changes consist of a new version of 
DMM-06, DMM-07, and SDM-01; a replacement for SDM-03 that 
is named FLOW-03; and a pre-procssor program called FL0W-01. 
These enhancements not only overcome some serious short- 
comings encountered in using the standard NCHEMS costing 
and management system in a flow environment, but produce 
new highly readable 8 1/2 x 11 sized transition and ICLM 
reports . 

A. FLOW PRE-PR0CESS0R (FLOW-01) 

This program reformats and matches an institutional student 
file (INST-FILE) to produce a student file (STUD-FILE) suit, 
able as input to SDM-01 (CADMS) in a student flow environ- 
ment . 
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The INST-FILE record should contain at least the following 
items: student identifier, student major, student level, 
academic term. As many terms as wanted may be on this 
file. Note that a conventionally defined STUD-FILE, suitable 
as input to SDM-01 in a typical credit hour environment, 
satisfies these requirements. 

The required sequence of the INST-FILE is: 

Major - Student Identifier (Required) 

- "MSTR" CODE (Required only if "MSTR" 

"UNIQ") 

- Academic Term (Optional - may be deleted) 

- Student Major (Optional - May be deleted) 
Minor - Student Level (Optional - may be deleted) 

This complete sequence is required for FLOW-01 to detect 
invalid transitions within a term. Technically, FLOW-01 
will operate with an INST-FILE sequenced only on student 
identifier. However, multiple executions of FLOW-01 on 
the same INST-FILE may result in slightly different re- 
sults. If a student has multiple records within a term, 
only the last will be used. This exhaustive sort sequence 
wi < 1 ensure that the last record in the series will be 
the same and, therefore, that FLOW-01 will produce the same 
results each execution on the same INST-FILE. FLOW-01 
is written in ANS COBOL. 
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B. CONTROL RECORDS 

A control file is required. This -file contains requests 
for processing. All error messages are unnumbered, de- 
scriptive, and follow the control record in error.. 

FLOW-01 control input consists of the following: 

(1) Transition. Definitions (Required) 

(2) Default Name Changes (Optional) 

(3) Repl acement Requests (Optional) 

(4) Master Definition Optional) 

(5) Comment Records (Optional/ 

A disr.ussion of each input follows. 
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RECORD NAME 



T 


R 


A 


N 



12 3 4 



STUDENT FLOW MODEL 

TRANSITION DEFINITION 



SFM 



REQUIRED 



INPUT=FLO-01 



SDM ACTI NAME 



6 7 8 9 
RECEIVING TERM CODE 



16 17 18 19 



SENDING TERM CODE 



11 12 13 14 
PRINT INVALID TRANSITIONS? (Y/N) 



20 



77 



SEPTEMBER 1980 



TRANSITION DEFINITION 

This required input defines transitions to he selected. 



TRANSITION RECORD FORMAT 
1-4 "TRAN" 

6-9 SDM ACTI name to be attached to this transition 

11-14 Sending Term Code A field on the INST-FILE 

iL 1 . containing this value must 

16-19 Receiving Term Code be moved to HOLD-TERM in 

10 A * 3 FLOW-01 source. 

20-20 Print invalid transitions within a term? (Y/N) 

(DFLT = Y) . These errors will always be counted, 
but the printing of the error message may be 
suppressed . 

This option affects all transitions, not just the 
"TRAN" record on which it appears. 

A maximum of 50 transitions may b? defined. 
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RECORD NAME 



N 


A 


M 


E 



12 3 4 



STUDENT FLOW MODEL 




SFM 


DEFAULT 


NAME CHANGE 




OPTIONAL 




INPUT FLO-Ol 



o SO 
ERIC 



NAME OF ENTERING STATE 



6 7 8 9 



NAME OF EXITING STATE 



11 12 13 14 



SEPTEMBER 1980 
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DEFAULT NAME CHANGE 

This optional feature allows renaming of entering and 
exiting states. 

NAME RECORD FORMAT 

1-4 "NAME" 

6-9 XXXX Name of entering state 

U-14 XXXX Name of exiting state 

If this record is not encountered, "ENTR" and 
"EXIT" will be used. 

If this record is input, both names need to be 
entered . 

ENTERING STATE DEFINITION 

An entering st»te is oefined as the absence of a sending 
term . 

If the master feature is invoked, a sending term record from 
a non-master also causes an entering state condition. 

EXITING STATE DEFINITION 

An exiting state is defined as the absence of a receiving 
term . 

If the master feature is invoked, a receiving term from a 
nonmaster also causes an exiting state condition. 
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RECORD NAME 



12 3 4 



STUDENT FLOW MODLL 



SFM 



REPLACEMENT REQUESTS 



OPTIONAL 



INPUT'FLO-Ol 



9 
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REPLACEMENT TYPE 



6 7 8 9 



REPLACEMENT ACTION 



18 19 20 21 



INST-FILE CODE 



11 12 13 4 15 16 



MAXIMU.: ELSE CONDITIONS 



23 24 25 26 
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STATE AND SUBSTATE REPLACEMENT FEATURE 

This optional feature specifies value> to replace state and 
substate codes on spec.fic records. 

REPLACEMENT RECORD FORMAT 

1-4 "REP1" Applies to state replacement 

"REP2" Applies to substate replacement 

6-9 "REPL" Replace state or substate with XXXX 

on all INST-FILE records containing 
CODE 

"PASS" No state or substate replacement for 
INST-FILE records containing CODE 

"DROP" Drop all INST-FILE records containing 
CODE 

TuSE" Specities replacement action uo be' 
taken if no match on CODE 

11-16 CODE To be found on INST-FILE. A field 

from the INST-FILE must be moved to 
H0LD-REP1 or H0LD-REP2 in FLOW-01 
source 

18-21 XXXX State or substate replacement action. 

If "CODE," use first four characters 
of CODE as replacement value. 
If TftlS," no replacement for INST- 
FILE records containing CODE . 
If "DROP," drop all INST^FTLE records 
containing CODE . 

Otherwise, use XXXX as replacement 
value for all I"N3T"^FILE records con- 
taining CODE . 

23-26 9999 Specify a four-digit number that 

defines the maximum number of "ELSE" 
conditions to be allows. The default 
is nolimit. This field is only used on 
"ELSE" records. 
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The "FLSE" action is only in effect if "REPL," "PASS," OR "DROP" 
records are present. 

The default XXXX value for the state "ELSE" condition 
" is "DROP." - " 

The default XXXX value for the substate "ELSE" condition 
is "DROP." 

A maximum of 50 "REP1" replacements may be requested. 

A maximum of 50 "REP2" replacements may be requested. 
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RECORD NAME 



M 


S 


T 

! 


1 

R 



12 3 4 



STUDENT FLOW MODULE 




SFM 


MASTER 


DEFINITION 






OPTIONAL 




INPUT FLO-Ol 



MASTER DEFINITION TYPE 



6 7 8 9 



REPLACEMENT ACTION 



INST-FILE COD 



11 12 13 14 15 16 



18 19 20 21 
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MASTER FEATURE 

This optional feature is used to define a master set of INST- 
FILE records for analysis. 

Flow from a master to a nonmaster causes an exiting condition. 

Flow to a master from a nonmaster causes an entering condition, 

The nonmaster substate may optionally be replaced by the non- 
master CODE (or replacement value). 

This feature is typically used to select a particular college 
or campus for analysis. 



MASTER RECORD FORMAT 



1-4 

5-9 



"MSTR" 

"MSTR" 

or 
"UNIQ" 



"REPL" 
"ELSE" 
11-16 CODE 



All INST-FILE records containing CODE 
are defined as master records. ATT 
nonmaster records will have their state 
replaced by the entering (DFLT = " ENTR" ) 
or exiting (DFLT » "EXIT") state, depend- 
ing on whether they are a sending or 
rereiving term. 

Additionally, if "UNIQ" , CODE becomes . 
part of the sort sequence, and multiple 
COOE s within a term for one entry will be 
treated as multiple entities. 

Replace substate with XXXX for nonmaster 
INST-FILE records containing CODE . 

Specifies nonmaster substate replacement 
action to be taken if no match on CODE . 

To be found on INST-FILE. A field f » om 
the INST-FILE must be moved to HOLD-MSTR 
in FLOW-01 source. 
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18-21 XXXX Substate replacement action for non- 

master records. 

If "CODE," use first four characters 
of CODE as substate replacement value. 
If ""TATS," no substate replacement for 
nonmaster records containing CODE . 
Otherwise, use XXXX as substate re- 
placement value for all nonmaster 
records containing CODE . 

If "REPL" or "E 1 records are present, an "MSTR" must also 
be present. 

The default XXXX value for the "ELSE" condition is "PASS". 

The "ELSE" condition is only in effect if "MSTR" or "REPL" 
records are present. 

A maximum of 50 "REPL" records may be present. 
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COMMENT FEATU RE 

This optional feature simply allows comment records in the 
control file to be printed, thus allowing specific run docu- 
mentation on the output report. 

COMMENT RECORD FORMAT 
1-4 "CMNT" 
5-80 Comment Text 

Not3 : Blank records will also be printed. 



r ® 



70 <j i 



NCHEMS-2-A-13 



C. FLO-01 SOl ' RCE CODE MODIFICATIONS 

The "FD" for INST-FILE must be mod-ified to read your specific 

I N ST- FILE. Move statements i , paragraph INST-GET, section 

INST-READ-SECT need to be included as follows. At least four 

MOVE statements should be included. They are: 

MOVE Student Identifier TO HOLD-I DNT. 

MOVE Student Major TO HOLD-STAT. 

MOVE Student Level TO HOLD-SUBS. 

MOVE Academic Term TO HOLD-TERM. 

Optionally, INST-FKE fields may be moved to H0LD-REP1 , H0LD-REP2, 
and HOLD-MASTER. (See control records explanation.) 

The exhaustive sort sequence may be eliminated by removing any 
or all of the four MOVE statements in FLOW-01 source; paragraph 
INST-SEQ-BLD: Section INST-READ-SECT. 

Note that if the "MSTR" "UNIQ" feature is invoked, "MSTR " CODE 
is a required part of the sequence (immediately after student 
ident if i er ) . 

Some modifications may be required for your specific hardware 
or installation standards. They include: 

A. Configuration Section 

B. Select Statements 

C. Label Record Clauses 

D. Block Contains Clauses 

E. Use of RETURN-CODE in MAIN-RTN SECTION 

F. Apostrophe versus quote as literal delimiter. 
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INTERNAL TABLE SIZES 



"REP1" and "REP2" Records 
01 REPLACEMENT-TABLE 



10 RT-MAX 
10 RE-ENTRY 



VALUE 50 
OCCURS 50 



"TRAN" Records 
01 TR-TABL 



10 TR-MAX 
05 TR-ENTRY 
05 ST-ENTRY 



VALUE 50 
OCCURS 50 
OCCURS 50 



"MSTR" Records 
01 MT-ENTRY 



10 Ml -MAX 
05 MT-ENTRY 



VALUE 5U 
OCCURS 50 




72 



NCHEMS-2-A-15 



D. FLOW REPORT (FLOW-03) 

This program produces a report .from an SDM-FILE produced by 
SDM-01/SDM-02. Although an SDM-FILE built in a student flow 
environment is expected, an SDM-FILE in a typical credit hour 
envi ronment i s accept ab 1 e. 

The SDM-FILE may be in two different sequences. 

To produce a report showing Transitions from sending term to 
receiving term ("COL" to "ROW"), the required sequence is on 
positions 5 th.ough 12, ascending. (See Figure 5) 

To produce an attrition report showing transitions from 
receiving term back to sending term ("ROW" to "COL"), the 
required sequence is on positions 13 through 21, ascending. 

Note that "COL" o" "ROW" seauence required by SDM-03 !s also 
acceptable to FLOW-03. 

A more useful report is produced by FLOW-03 if the sort in- 
cludes additional sort fields. This has the effect of 
producing a rank ordered report and is recommended. 

Report Required Suggested Additional 
Sequence Sort Field s Sort Fields . 

Send to Receive 5-12 Ascending 22-29 Descending 13-21 Ascendir 

Receive to Send 13-21 Ascending 22-29 Descending 5-12 Ascendir 
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The heading of FLOW-03 is taken from the SDM-FILE; there- 
fore, particular attention should be paid to naming dimen- 
sions ( "DEFN" "NAME" "ROW " and -" DEFN " "NAME" "COL") is 
SDM-01. 

If FTE enrollment records are present on the SDM-FILE, 
they will be used by FLOW-03. This is only appropriate in 
a typical credit hour environment, and they should not be 
present in a student flow environment. 

All er or messages are documented in NCHEMS Technical REPORT 
#60 (Student Data Module). 

FLOW-03 is written in ANS COBOL. 

A control file is optional. 
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RECORD NAME 
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L 


0 


3 



12 3 4 
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STUDENT FLOW MODULE 




SFM 


FLO-03 CONTROL 


RECORD 






OPTIONAL 




INPUWL0-O3 



RUN NAME 



RUN DATE 



LINES PER PAGE 



6 7 8 9 11 12 13 



15 16 17 18 19 20 21 22 



24 25 



WHICH ACTI? HEADING OPTION DMM FUNCT DMM ENROLL 



27 28 29 30 32 
DMM ENROLLMENT PID 



34 36 

DMM TRANS DMM TRANS PID 



38 39 40 41 42 43 44 45 46 47 48 49 
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FLO-03 CONTROL FIL £_JNPUT 

No sequence required; blank records allowed 



Control Record (Optional) 
1-4 "FL03" 
6-13 Run Name 

15-22 Run Date 

24-25 Lines Per Page 



27-30 Which ACTI ? 



32-32 Heading Option 



34-34 DMM Function? 



36-36 DMM Enrollments? 



38-49 DMM Enrollment 
PID 



51-51 DMM Transitions? 



Will be printed as part .of 
heading; DFLT = "Value from 
SDMI 

Will be printed as part of 
heading; DFLT = Value from 
SDMI 

Specify report lines per page; 
DFLT - Value from SDMI, minimum ■ 
30. Entering "00" will suppress 
new page headings caused by page 
full condition. 

Enter specific ACTI code to be 
used. DFLT = "MA J . " 

Specify if a new report heading 
is wanted on each new state. 
»Y" or "N"; DFLT = "N". 



Specify the update function of 
DMM update records; "C\ "U", 
»E", or "R"; DFLT = "C". 



Sppcify if DMM update enrollment 
records are to be written; "Y"or 
"N"; DFLT = "Y". 

Enter PID name for DMM update 
enrollment records. 
DFLT SEND Seq = " SEND . ENRL . HD 
DFLT RECV Seq = " F.£CV . ENRL . HD" 

Specify if DMM update transition 
records are to be written: "Y" 
or "N"; 

DFLT SEND Seq = "Y". 
DFLT RECV Seq = "N". 
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53-56 DMM Transition Enter PID prefix for DMM update 

PID transition records. DFLT = "FLO." 

Note : This field is also USED 
as a report column heading, re- 
g-ardless of DMM output request. 



Modifications 

Some modifications may be required for your specific hard 
ware or installation standards. They include: 

A. Configuration section 

B. Select statements 

C. Label record clauses 

D Block contains clauses 

E Apostrophe versus quote as literal delimiter. 



Internal Table Sizes 

01 TOTL-TABLE 

10 TOTL-MAX VALUE 2000 

05 TOTL-ENTRY OCCURS 2000 

Standard CADMS vs Enhanced CADMS Notes 

A Ensure the SDM ACTIs defined on SF-04 and SF-05 

match "TRAN" control records in FLOW-01. 

B. Ensure the entering and exiting codes from FLOW-01 
("NAME" control record or defaults) match SF-06 and 
SF-07. 

C Ensure any new state or substate codes created 

through FLOW-01 options are defined ("DEFN") or 
converted ("CNVT") in SDM-01. 

D. Delete SF-08. 

E. Replace SF-10 through ST-13 with FL0W-03 control 
record ( s ) . 
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F. Optionally replace or augment SF-19 through 
SF-21 with DMM-06 "FLOW " control record. 

G. Optionally replace or augment PH-05 through 
PH-07 with DMM-06 "/LOW" control record. 

SDM-01 MODIFICATIONS 

When cycling an SDM-FILE from SDM-02 back through SDM-01 
(a common practice in this implementation) for redefini- 
tion and reconversion, the descriptive name on "DEFN" 
records was lost. This bug has been fixed. 

DMM-06/07 MODIFICATIONS 

The problems mentioned previously in DKM-06 concerning 
error message #0058 have been corrected. Enrollments 
previously dropped with no messages are now noted and 
counted . 

In addition, a new control record is used in lieu of all 
other control records into DMM-06. This not only sub- 
stantially reduces the complexity of DMM-06, but also 
changes columns and report headings to be more descrip- 
tive and meaningful in a flow environment. 
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loo 



RECORD NAME 



W 



1 2 3 4 5 6 7 



STUDENT FLOW MODULE 



DMM-06 FLOW CONTROL RECORD 



SFM 



OPTIONAL 



DMM-06 



BASE ENROLLMENT PID 



FLOW TRANSITION PID 



9 10 11 12 13 14 15 16 17 18 19 



PROJECTED ENROLLMENT PID 



21 



22 23 24 25 26 27 28 29 30 31 32 



CID PREFIX 



1 



34 35 36 37 38 39 40 41 42 43 44 45 47 48 49 50 



101 

ERIC 



SEPTEMBER 1980 

102 



NCHEMS-2-A-22 



DMM-06 Flow Control Record 
Record Position Content 



1-7 
8-19 

21-32 

34-45 



47-50 



"FL0W334" 

Base Enrol lment 
P 10 



Flow Transition 
PID 



Projected En- 
rollment PID 



CID Prefix 



Expl anation 



Specify PID that identi- 
fies the base year en- 
rollment DFLT B "BASE . ENRL. HD" . 

Specify first four" characters 
of PIDs containing transition 
probabilities DFI.T«"FL0. " 

Specify PID to be used to 
identify resulting projected 
year enrollments. 
DFLT=" PROJ.ENRL.HD" 

Specify a 4 character prefix 
to be used in conjunction 
with receiving state and sub- 
state codes to construct a 
CID. This CID and the pro- 
jected enrollment PID (above) 
jointly identify the projected 
enrollment value. DFLT S "MAJ . " . 



NOTE; If this record is used it should be the only DMM-06 
control record. 



403 



APPENDIX A 




STUDENT DATA MODULE 



RECORD IDEN* C .R 



Record 
Name 



Record 
Number 



s 


D 


M 


1 


I 


2 


3 


4 



1 |o o 



6 7 



OPTIONAL 



CONTROL RECORD 



INPUT ~ SDM-01 



STUDENT FLOW OPTION 



Run Name 



5m u I IRLIOIVJ 



8 9 10 11 12 13 14 15 



Run Date 



16 17 18 19 20 21 22 23 



Lines 
Pe r Page 

n 

24 25 



Institution Name 



n 

33 '34 35 36 3/ 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 



am 



26 27 2J 29 30 31 32 

Student rile 
Input Fiie? in Sequence? Zero unit* 
(STUD/SDM/BOTH) (Y/N) Replacements 

60 



STUD 



0 



Uaa 



56 57 58 59 



61 62 63 64 



Convert 
SDM-File? 
(Y/N) 

□ 

65 



Message 
Limit 



56 67 68 69 



RECORD IDENTIFIER 



Record 
Number 



Record 
Name 

1 2 3 4 5 6 7 




DIMENSION DEFINITION RECORD 



REQUIRED 



INPUT=SDM-01 



STUDHNT FLOW OPTION 



I SF-02 J 



oo 



Dimension 
Type 



radian 



10 U 12 13 



ERIChems 10 7 



Code 

IrJoHH 

16 17 18 19 



Name 





Jan. 197* 





STUDENT DATA MODULE | SDM 




RECORD IDtnllritn 




• 


STUDENT FLOW OPTION 


Record Record 
Name Number 




DIMENSION DEFINITION RECORD 


[ SF-03 J 


(7 i FT r ilo|»1 








1 2 3 4 5 6 7 




rrrniiinrn 1 1 input=sdm-oi 





00 
4* 



Dimension 
Type 

SB 



10 11 12 13 



Code 
16 17 18 19 



Name 



H,y|ci itieTrIm 



^8 29 30 * fl 1 32 33 34*35 36 37 38 39 4U 41 42 43 



110 



ERIC 



10 ( J 



In* 10H 



RECORD IDENTIFIER 



Record 
Number 



Record 

Name ^ 

3333 GEE 

1 2 3 4 5 6 7 



STUDENT DATA MODULE 




DIMENSION DEFINITION RECORD 



REQUIRED 



INPUT=-SDM-01 



S'lUDENT FLOW OPTION 




Dimension 
Type 

worn) 

10 11 12 13 



Code 



16 17 18 19 



Name 



^iT-lulnlFl.Mlr TTPK^'w'l I I 1 I 

28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 



112 



111 



Jan IV 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



c 


N 


V 


T 




1 


1 


0 


1 


2 


3 


4 


5 


6 


7 



'sTlJBiN'ffl^TjI^odBiE 



DIMENSION CONVERSION RECORD 



OPTIONAL 



INPUT = SDM-01 



STUUUST FLOW OPTION 




C3 



Dimension 
Type 



E1HOB 



10 U 12 13 



FROM FIELD 



Values on Student File 
L ow End of Range Hi gh End of Range 

flLlSI£ l 



16 17 18 19 28 29 30 31 



TO FIELD 



Defined Co de 



40 41 42 43 



NOTE: 



If you have multiple transition codes (SDM ACTI) in the STUD-FILE, you must 
replace 'ELSE' with a specific code. 
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ERIC 



MEMS 



114 



RECORD IDENTIFIER 


rtecoru 


Record 


Name 


Number 


D E F N 


]n i o is] 


12 3 4 


5 6 7 



DIMENSION DEFINITION RECORD 



REQUIRED 



ZL 



INPUT^SDM-01 



STUDENT FLOW OPTION 



^Zo6^ 



Dimension 
Type 



10 11 12 13 



Code 



Name 



ETrTlrTRl lEiilTlElRh IdlfrTj lEWVVZ 



16 17 18 19 28 29 30 31 3? 33 34 35 36 37 38 39 40 41 42 43 



116 



RECORD IDENTIFIER 



DIMENSION DEFINITION RECORD 



STUDENT FLOW OPTION 



Dimension 
Type 



USifit 



w 



10 11 12 13 



INPUT r-SDM-01 



CD 

co 



Code 



EpUJ LP 



Name 



xiiirh i^i^nsiTiutokJMm 



16 17 18 19 



28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 
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* CKSMS 



US 



Jan. I9J 



RECORD 5DENTIFIER 


Record 


Record 


Name 


Number 


E N R I 


1 1 5 




.12 3 4 


5 6 7 



ENROLLMENT DEFINITION RECORO 



OPTIONAL 



INPUT - SDM 01 



STUDENT FLOW OPTION 



( SF-08 J 



oo 



Program (COL) 
Code 



iniFiun 



10 11 12 13 



Student 
Level (SCOL) 
Code 



16 17 18 19 



Full Time 
Equivalent (FTE) 
Value 



plF l Ll t| lob I f i doJ 



22 23 24 25 26 




! ERjCwEMC 







• 

• • 


STUDENT REGISTRATION DATA RECORD 




REQUIRED 1 


INPUT=SDM-01 



STUDENT FLOW OPTION 




o 



Student Identifier 



□ 



EMC 



123456789 10 



Transition 
ID 



11 12 13 14 



NOTES: 



Sen ing Term 
s\ 



Major 



Lev el 



15 16 17 18 



19 20 21 22 



Receiving Term 

A 



Major 



Level 



23 24 25 26 



27 28 29 30 



• Studant identifier is optional. 

• Transition ID is your choice of code to uniquely identify this transition. 

• If no sending term for a student: sending major - ' EN f R ' , sending level - receiving level. 

• If no receiving term for a student: receiving major - 'EXIT', receiving level - sending level. 

• Unused positions should be blank. 
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.122 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



s 


D 


M 


3 




1 


3 


5 


1 


2 


3 


4 


5 


6 


7 



CONTROL nECORO 



OPTIONAL 



INPUT -SDM03 



STUDENT FLOW OPTION 



Run Name 



8 9 10 11 12 13 14 15 



SOM File 
Sequence? 
(ROW /COL) 

<323 



26 27 28 



Which 
Activity (ACTI) 
Wanted? 



29 30 31 32 



Run Date 



16 17 18 19 20 21 22 23 



Print 
Option 



33 



Program Center 
Identifier (CID) 
Prefix 



34 35 36 37 



Lines 
Per Page 



24 25 



Which 
Enrollment? 



(FTE/HEA 


D) ' 


F 


T 


e 





38 39 40 41 



DMM Heading 

Function? Option? 
(C/U/E/R) (Y/N) 

0 0 

42 43 
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124 



RECORD IDENTIFIER 


Record 


Record 


Name 


Number 


D M M C 


1 5 0 


12 3 4 


5 6 7 



"^IrfflirJBATWAoWBiE *** M * EWm" ******** 



DATA REQUEST RECORD (COL SEQUENCE) 



OPTIONAL 



INPUT = SDM-03 



STUDENT FLOW OPTION 



Discipline 
ICLM Updates? 
(Y/N) 


ICLM PID 
Prefix 


0 
8 




9 10 11 12 





Program 


ICLM PID 


ICLM Updates? 


(Y/N) 


Prefix 


0 


£_ L O . 


13 


14 15 16 17 



Updates? 
(Y/N) 

m 

18 



Parameter Identifier (PID) 

|S| glA/IQl.l£l vlllU.ltf|p| 



19 20 21 22 23 24 25 26 27 28 29 30 



RRPM "MAJR" RRPM "ICLM" 

Records? Records? 

(Y/N) (Y/N) 

0 0 

31 32 



:rJchems 



125 



126 



Jan. 1975 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



s 


D 


M 


3 


1 


2 


3 


4 



1 



5 6 7 



OPTIONAL 



CONTROL RECORD 



INPUT = SDM03 



STUDENT FLOW OPTION 



( SF-12 J 



Run Name 



8 9 10 11 12 13 14 15 



SOM File 
Sequence? 
( ROW/COL) 

Rlolwl 



26 27 28 

DMM Heading 
Function? Option? 
(C/U/E/R) (Y/N) 

0 0 

42 43 



Which 
Activity (ACTI) 





Wanted? 


ft A 


J • 



29 30 31 32 



Run Date 



16 17 18 19 20 21 22 23 

Program Center 
Print Identifier (CID) 
Option Prefix 



33 



34 35 36 37 



Lines 
Per Page 



24 25 
Which 



Enrollmen 
(FTE/HEA 


6) 











38 39 40 41 



3 IS 

ERIC C> 



127 



128 



APPENDIX B 



121) 



|er|c 



94 



RECORD IDENTIFIER 



Record 
Nome 



Record 
Number 



1 2 3 4 5 6 7 



DUPLICATE TRANSACTION REQUEST RECORD 



OPTIONAL 



INPUT-DMM-03 



STUDENT FLOW OPTION 




ID 

in 



Which 

Function is A Range? 
(C/L" c /R) ( CIO/PID/NE I) 



C? 0 



Center Identifier (CID) 1 



Center Identifier ICJD] 12 
fll\A\'SL\£\x\x\S 



8 



9 io U 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 *1 32 33 34 35 



Parameter Identifier (PID) 1 

l L \H\0 



Parameter Identifier (PID) 2 



As 



a 



37 38 39 40 41 42 43 44 45 46 47 48 



16 Ia 


$ B 








H 


PI 


49 50 51 52 53 54 55 56 


57 58 59 60 



NOTE: This request assumes a vendor specific collating sequence in the CID range. 
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ERIC 



131 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



D 


U 


P 




1 


2 


3 


4 



3 2 0 



5 6 7 




DATA MANAGEMENT MODULE 



DUPLICATE TRANSACTION KEUUEST RECORD 



OPTIONAL 



INPUT-DMM-03 



STUDENT FLOW OPTION 




Which 

Function is A Range? 
(C/U/E/R) (CID/PID/NEI) 



Center Identifier (CID) 1 



8 



9 10 11 



Center Identifier (CID) 2 



12 13 14 15 16 17 18 19 20 21 22 23 



24 25 26 27 28 29 30 31 32 33 34 35 



to 



°arameter Identifier (PID) 1 



37 38 39 40 41 42 43 44 45 46 47 48 



Parameter Identifier (PID) 2 



13 



At 



HO 



49 50 51 52 53 54 55 56 57 58 59 60 



NOTE: This request assumes a vendor specific collating sequence in the CID range. 
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er|c- 



i ; J 



133 



V J 



RECORD IDENTIFIER 



Record 
' amo 



Record 
Number 



0 


u 


P 




W 


1 


2 


3 


4 5 6 


7 



DATA MANAGEMENT MODULE 



DMM 



DUPLICATE TRANSACTION REQUEST RECORD 



OPTIONAL 



INPUT-DMM-03 



STUDENT FLOW OPTION 




Function 
(C/U/E/R) 



Which 
is A Range? 
(CID/PIO/NEI) 



8 



9 10 11 



Center Identifier (CID) 1 



Mm 171. IcklT I/? 



12 13 14 15 lw 17 18 19 20 21 22 23 



Center Identifier (CID) 2 



A/ 



ft 



A" 



T R. 9 9 9 9 



24 26 27 28 29 30 31 32 33 34 35 



Parameter Iden: . er(PID) 1 



As 



37 38 39 40 41 42 43 44 45 46 47 48 



Parameter Identifier (PID) 2 



6 



a 



HO 



49 50 51 52 53 54 55 56 57 58 59 60 



NOTE: This request assumes a vendor specific collating sequence in the CID range, 
i 

If you are supplying estimates of entering enrollments, this request 
must be omitted. 



ERIC 



1 3 5 
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RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



1 2 3 4 5 6 7 




DUPLICATE TRANSACTION REQUEST RECORD 



OPTIONAL 



INPUT-DMM-03 



STUDENT FLOW OPTION 




Which 

Function is A Range? 
(C/U/E/R) (CID/PID/NEI) 



Center Identifier (CID) 1 



8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 



Center Id entifier (CID) 2 

At 1*17 1. \e\»\T\K\9\?\?\? 

24 25 26 27 28 29 30 31 32 33 34 35 



CO 



Parameter Identifier (PID) 1 



Parameter Identifier (PID) 2 



5 b * o . ew\fi IM. \H\0 



37 38 39 40 41 42 43 44 45 46 47 48 



R f 


C 


V 


• 




/V 


n 


L 


• 


H 


0 


49 50 


51 


52 


53 


54 


55 56 


57 


58 


59 


60 



NOTE 



: This request assumes a vendor specific collating sequence in the CID range. 



ERIC , cut . 
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137 



DMAA 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



2 3 4 5 6 7 



DELETE TRANSACTION REQUEST RECORD 




STUDENT FLOW ftPTTn W 



SF-18 




NOTE: This request assumes a vendor specific collating 



sequence in the CID range. 



138 



139 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



TJ7 



1 2 3 4 5 6 7 



DATA MANAGEMENT MODULE 



DMM 



DISCIPLINE UNIT COST DEFINITION RECORD 



OPTIONAL 



INPUT-DMM06 



STUDENT FLOW OPTION 




NAMES OF PARAMETER IDENTIFIERS (PlDs) FOR DERIVATION OF DISCIPLINE UNIT COST 
Cost Parameter Identifier (PID) Unit's Parameter Identifier (PID) 



T 



9 10 11 12 13 14 15 16 17 18 19 20 



22 23 24 25 26 27 28 29 30 31 32 33 



o 
o 



New PID? 
(Y/N) 

□ 

35 



Name of New Discipline 
Unit Cost Parameter Identifier PID) 



Function 
(C U E R) 



37 38 39 40 41 42 43 44 45 46 47 48 



□ 

50 



gift I. Ig 



Parameter Identifier (PID) 
Containing Unit Cost 



52 53 54 55 56 57 58 59 60 61 62 63 



'RJC -.r-. .A 



140 



Ml 



Un 10* 



RECORD IDENTIFIER 



Record 
Name 



1 


D 


E 


F 


1 


2 


3 


4 



Record 
Number 



5 6 7 



DATA MANAGEMENT MODULE 




IWLM DEFINITION RECORD 



OPTIONAL 



INPUT -DM '..-06 



STUDENT FLOW OPTION 




RANGE OF CIDs CONTAINING IWLM PIDs 



Low Center Identifier (CIO) 



l 



Thru High Center Identifier (CID) 

ET5 



. 9 


9 9 


9 


9 


9 


9 


9 



8 9 10 11 12 13 14 15 16 1/ 18 19 



20 21 22 23 24 25 26 27 28 29 30 31 



DEFINITION OF IWLM PIP 



Storting 
Locatio n 

m 

32 33 



Length 
34 35 



Value to be Found In Parameter Identifier (PIP) 



F\L 0 . 1 









36 37 38 39 40 41 42 43 44 45 46 47 



RANGE OF PIDs (WITHIN CIDs) TO BE SEARCHED 



Low Parameter Identifier (PID) 



F I o 



□ 



Thru 



High Parameter Identifier (PIO) 



48 49 50 51 52 53 54 55 56 57 58 59 





t 


o . 99 


9 


7 


9 


7 


7 


\7 


60 61 


62 63 64 65 66 


67 


68 69 


70 


71 



NOTE: This request assumes a vendor specific collating sequence in both CID and PID ranges. 
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±12. 



Kt'UPW 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



1 2 3 4 5 6 7 



DATA MANAGEMENT MODULE 



DMM 



PROGRAM CID PID DEFINITION RECORD 



OPTIONAL 



INPUT-DMM-06 



STUDENT FLOW OPTION 




CID 
Start 



Length 



OH 



DEFINITION OF PROGRAM CENTER IDENTIFIER (CID) 



• Constant Portion 

Constant (Left Justified) 



8 9 



10 11 



M 


/I 


J 


• 


















12 


13 


14 


15 


16 


17 


18 


19 


20 21 


22 


23 



Transfer From IWLM PID Portion 

CID 
Start 



PID 
Start 



Length 



0 5 



24 25 



26 27 



28 29 



DEFINITION OF PROGRAM PARAMETER IDENTIFIER (PIDs) 



PROG RAM TOTAL COST PARAMETER IDENTIFIER (PID) 
PID Name 



Updates? Function 
(Y/N) PID Name (C/U'E-R) 

30 31 32 33 34 35 36 37 38 39 40 41 42 



43 



Updates? 
(Y/N) 










PID Name 








Function 
(C U E R) 




AS 


























~l □ 




44 




45 


46 47 48 


49 


50 


51 


52 


53 


54 


55 


56 57 



PROGRAM UNIT COST PARAMETER IDENTIFIER (PID) 

Updates? 
(Y/N)' 

m 



53 



Function 

PID Name (C U E R) 

T~n~r~ n~n □ 

59 60 61 62 63 64 65 66 67 68 69 70 71 
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o 

GO 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



A 


R 


T 


H 


1 


2 


3 


4 



5 6 7 



Arithmetic Operation 
Function (ADD/SUB/ 
(C/U/E/R) MUl/DIV) 



8 

Literal 
Code 
(1/2/N) 

m 

36 



9 10 11 




DATA MANAGEMENT MODULE 



ARITHMETIC TRANSACTION REQUEST RECORD 



OPTIONAL 



] L 



INPUT-DMM-03 



STUDENT FLOW OPTION 



RANGE OF CIDs TO BE SELECTED 



Low Center Identifier (C!D) 



Thru 



/tylAlTL 11 I 1 II. 
12 13 14 15*16 17 18 19^20 21 



22 23 



Hich Center Identifier (CID) 

| i»|»lTl. WffP lf I»I»I»I9I 
24 25 26 2/28 29 30 31"32 33 34 35 



Parameter 


— FIELD 1 

dentifier(PID) lor Literal 1 




0 




. \H\D 



I FIELD 2 

Parameter Identifier (PID) 2 or Literal 2 



A/ 



49 50 51 52 53 54 55 56*57 58 59 60 



Resulting 


Parameter Iden 


tifier (PI 


D) 


IRle £ y 


Z s 




D 

*»1 


.1 

10 



NOTE: 



This request assumes a vendor soecific collating sequence in the CID ran B c 
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M7 



DATA MANAGEMENT MODULE [dmM 



RECORD IDENTIFIER 



Record 
Number 





Record 






Name 




A 


ft| T 


H 



2 0 



1 2 3 4 5 6 7 



ARITHMETIC TRANSACTION REQUEST RECORD 



OPTIONAL 



INPUT--DMM-03 



STUDENT FLOW OPTION 



o 



Arithmetic Operation 
Function (ADD/SUB/ 
(C/U/E/R) 



8 

Literal 
Code 
(1/2/N) 

m 

36 



Ml 


L/DIV) 


0 


X 


V 



9 10 11 



r 



RANGE OF ClDs TO BE SELECTED 



Low Center Identifier (CID) 



IflJ/HXl, I I I I I I 

12 13 14 !5**16 17 18 19*20 21 



22 23 



Th f " High Center Identifier (CID) 

I M I/? IT 



m 



FIELD 1 

Parameter dentifier(PlD) 1 or Literal 1 



C V 



A/ 



HO 



37 38 39 40*4 1 42 43 44 45 46 47 48 



. . .. .9\9\9W 9\9\9 \9 
24 25 26 2/28 29 30 31*32 33 34 35 



•FIELD 2 

Parameter Identifier (PID) 2 or Literal 2 



49 50 51 52 /, 53 54 55 56*77 58 



H 0 



59 60 



Resulting 


Parameter Iden 


tifier(PlD) 




brr 1 




t Cli/j 


1 



'NOTE: This request assumes a vendor specific collating sequence in the CID range. 



14ft 



RECORD IDENTIFIER 



Record 
Nnmc 



Record 
Number 



A 


R 


7 


K 


1 


2 


3 


4 




ARITHMETIC TRANSACTION REQUEST RE^ORO 



OPTIONAL 



INPUT-DMM-03 



STUDENT FLOW OPTION 




o 

in 



Arithmetic Operation 
Function (ADD/SUB/ 
(C/U/E/R) 
r* 

6 



Literal 
Cede 
(1/2/N) 

m 

36 



MU 


L/DIV) 


D 


X V 



9 10 11 



RANGE OF CIDs TO BE SELECT!*-) 



Low Center Identifier (CID) 



Thru 



12 13 14 15*16 17 18 19^0 



21 22 23 



Hifth C enter Iden tifier (CID) 

24 25 20 2/ 



^8 29 30 31 



g l/i/ It I/? 9 171717 



32 33 34 35 



Parameter 


— FIELD I 

dentifier (PID) 1 or Literal 1 




C V 


. B * 


tf.L . H 

. . A.- 


0 



FIELD 2- 
Paramctcr Identifier (PID) 2 or Literal 2 



0 /) 5 B 


• 


B 


/u . H 0 


49 50 51 52"53 54 


55 56*57 58 59 60 



Resulting Parameter Identifier (PID) 



Plftbl7 1/TTft 



61 62 63 64"65 66 67 68" 69 70 71 72 



NOTE: This request assumes a vendor specific collating sequence in the CID range. 
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ERJC uemI 7 



J J 



151 



Jan 19« 



RECORD IDENTIFIER 

• 




Record Record 




Name Number 


D 


UP 3 2 0 


1 


2 3 4 5 6 7 



DUPLICATE TRANSACTION REQUEST RECORD 



OPTIONAL 



INPUT-DMM-03 



STUDENT FLOW Ol'TION 




Which 

Function is A Ranee? 
(C/U/E/R) (CID/PID/NEI) 



Center Identifier (CID) 1 



Center Identifier (CID) 2 



CID MR 7 * E TJR 



At 



3 . B As T R 7 9 7 y 



8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 2G 27 28 29 30 31 32 33 34 35 



o 



Parameter Identifier (PID) 1 



Parameter Identifier (PID) 2 



fllakkL \eW\R\L\. EE IPlft lo \7\. Igklr IftU IhTp" 



37 38 39 40 41 42 43 44 45 46 47 48 



49 50 51 52 53 54 55 55 57 58 59 60 



NOTE 



: Thic request assumes a vendor specific collating sequence in the CID range. 



152 



ERIC ^77 



1 ') 

L U 1/ 




DATA MANAGEMENT MODULE 



49 50 51 52 53 54 55 56 57 58 59 60 



NOTE: This request assumes a 



vendor specific collatinc sequence in the CID ran B e. 




STUDENT FLOW OPTION 




RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



12 3 4 5 6 7 




DATA MANAGEMENT MODULE 



DELETE TRANSACTION REQUEST RECORD 



OPTIONAL 



INPUT-DMM-03 



STUDENT FLOW OPTION 




o 

00 



RANGE OF CIDs TO BE SELECTED 



Low Center Identifier (CID) 



ft Pi 0" 



Thru Hiph Center Identifier (CID) 

WW \9\9\9\9 iffy 



12 13 14 15 16 17 18 19 20 21 22 23 



24 25 26 27 28 29 30 31 32 33 34 35 



Low Parameter Identifier (PID) 



RANGE OF PlDs (within CIDs) TO DE DELETED 
Thru 



H ip.h Parameter Identifier (PIP) 



37 38 39 40 41 42 43 44 45 46 47 48 



F 


L 


O . 


? 


9 


9 


9 


9 


9 9 


9 


49 


50 


51 52 


53 


54 


55 


56 


57 


53 59 


60 



NOTE 



: This request assumes a vendor specific collating sequence in both CID and PID ranges. 



157 



ERIC 



156 




DATA MANAGEMENT MODULE 



DMM 



REQUEST CONTROL RECORD 



OPTIONAL 



INPUT-DMM-02 



STUDENT FLOW OPTION 




Request 





dentifier 


B 


AT S X. 



9 10 11 12 



Output Option 
(REPT SOMM BOTH) 



K\e \ P \ T 



14 15 16 17 



Request Heading 













A/ 


Gr 








0 






4 


% 


V. 


X 


Af 


& 



Report 
Format 
(C L) 

□ 

40 



Startinn 
Page Number 



42 43 44 45 



Page Number 
Increment 



*7 48 49 50 



Lines 



*er 


Page 




i 



52 53 



159 



158 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



c 


1 


D 


S 


1 


2 


3 


4 



1 



DATA MANAGEMENT MODULE |DMM ] 










STUDENT FLOW OPTION 


CIO 


SELECTION 


RECORD 


| SF-29 | 


OPTIONAL 




INPUT-DMM-02 





Request 





dentifier 


B 


AT 


Br 


X 



9 10 11 12 



RANGE OF ClDs TO BE SELECTED 



Low Center Identifie r (CI D) 



Thru 



14 15 16 17 18 19 20 21 22 23 24 25 



High Center Identifier (CI D) 



27 28 29 30 31 32 33 34 35 36 37 38 



NOTE: Th.t* request assumes a vendor specific collating sequence in the CID ranee. 



1G0 



161 



REOCRO IDENTIFIER 



Record 
Name 



Record 
Number 



I 



1 



1 2 3 4 5 6 7 



DATA MANAGEMENT MODULE 


DMM 


cm 


SELECTIu.j 


RECORD 




OPTIONAL 




INPUT- DMM-02 



STUDENT FLOW OPTION 




Request 





dentifier 


p 


AS 


B- 


X 



9 10 11 12 



RANGE OF ClDs TO BE SELECTED 



Low Center Identifier (CID) 



Thru 



9 X XT 



14 15 16 17 18 19 20 21 22 23 24 25 



High Center Identifier (CID) 



to 


ft 


7 


t 


e 


X 


J 


T 


9 


i? 


? 




27 


28 29 


30 31 


32 


33 


34 


35 


36 


37 


38 



I 



h>:> 

162 



9 

ERIC- 



RECORD IDENTIFY 


Record 


Record 


Name 


Number 


P 1 0 S 


3 1 0 




12 3 4 


5 6 7 



PID SELECTION RECORO 



STUDENT FLOW OPTION 



OPTIONAL 



INPUT-DMM-02 




ro 



Request 
Identifier 



B A/ £t 



9 10 11 12 



PID Column 
Location 

m 

13 



Low Parameter Identifier (PID) 


Thru 




1 H'.fih Parameter Identifier (PID) 






J£f C V . £ A, * 


L . 


H D 




1 

1 




















14 15 16 17 18 19 20 21 


22 23 


24 25 


27 


28 29 


30 


31 


32 


33 


34 


35 36 37 38 



n;5 



ERIC CHE \ 



liil 



Jan V 



RECORD IDENTIFIER 


Record 


Record 


Name 


Number 


P 1 D S 


3 1 0 




12 3 4 


5 6 7 




PID SELECTION RECORD 



OPTIONAL 



INPUT-DMM-02 



STUDENT FLOW OPTION 



Request 
Identifier 



PID Column 
Location 



9 N £ x 



9 10 11 12 



13 



RANGE OF PIDs (WITHIN CIDs) TO OE SELCCTCD 



Low Parameter Identifier (PID) 

PlftlolJI 1/1 \R\B\C\V 



Thru 



H igh Parameter Identifier (PID) 



14 15 16 17 18 19 20 21 22 23 24 25 



27 28 29 30 31 32 33 34 35 36 37 38 



166 



ur/ 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



p 


1 


0 


S 


1 


2 


3 


4 



1 



5 6 7 



DATA MANAGEMENT MODULE 


DMM 


PIO 


SELECTION 


RECORD 




OPTIONAL 




INPUT-DMM-02 



STUDENT FLOW OPTION 




Request 
Identifier 



9 10 11 12 



PID Column 
Location 



13 



RANGE OF PIDs (WITHIN CIDs) TO DE SELCCTED 



Low Parameter Identifier (PID) 



Thru 



High Parameter Identifier (PID) 



14 15 16 17 18 19 20 21 22 23 24 25 



27 28 29 30 31 32 33 34 35 36 37 33 



16b 



eric; 



WW) 



Jan I* 





DATA MANAGEMENT MODUlT~~TdMM 




RECORD IDENTIFIER 






STUDENT FLOW OPTION 


1 

Record Record 
Name Number 




SUB-TOTAL CONTROL RECORO 


( SF-34 ) 


. ■ i r — r r _~i 

s t oT) r»H|i| 








1 2 3 4 5 6 7 




OPTIONAL | INPUT— DMM02 





Request 
Identifier 



fvfl'tt l 14' 15 16 17 18 19 20 21 22 23 24 25 



170 



ERIC- 



CID Mask 
Field 



171 



J.m. 1975 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



R E Q C 



3 1 0 



1 2 3 4 5 6 7 



DATA MANAGEMENT MODULE 


DMM 


REQUEST CONTROL 


RECORD 


OPTIONAL 




INPUT-OMM-02 



STUDENT FLOW OPTION 




Request 
Identifier 



9 10 11 12 



Output Option 
(REPT SDMM BOTH) 



Request Heading 



IT ,^ \o \w I El \p \r I IPIftlo \?\b kirk- \o F If In/ 1/? b \u \uW\aMf 



14 15 16 17 



19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 



Report 
Format 
(C L) 

□ 

40 



Stan -a 
Page Number 



42 43 44 45 



Page Number 
Increment 



47 48 49 50 



Lines 
Per Page 



52 53 



17:j 



172 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



I 



Dl S 



1 



1 2 3 4 5 6 7 



DATA MANAGEMENT MODULE |DMM 


CIO 


SELECTION 


RECORD 


OPTIONAL 




INPUT-DMM-02 



STUDENT FLOW OPTION 



9 



Request 





denttfier 


F 


L 


0 


w 



9 10 11 12 



RAN GE OF ClDs T O BE SCLECJED 

Low Center Identifier (CID) Thru High Center Identifier (CiD) 



14 15 16 17 18 19 20 21 "»2 23 24 25 



27 28 29 30 31 32 33 34 35 % 37 38 



NOTE: This request assumes a vendor specific collating sequence in the CID range. 



0 

:RIC vmi 



174 



175 




DATA MA^GeT^NtTuDDuTe |DMM 


cm 


SELECTION 

• 


RECORD 


OPTIONAL 




INPUT-DMM-02 



STUDENT FLOW OPTION 




Request 





dentifier 




F 


Low 




9 


10 il 12 








RANGE OF CIDs TO BF. SELECTED 



Lew Center Identifier (CI D) 



Thru 



M ft 71* £ "T S 



14 15 16 17 18 19 20 21 22 23 24 25 



High Center Identifier (CID) 



gT xkrLs \9\9\9\? 



27 28 29 30 31 32 33 34 35 36 37 38 



NOTE 



: This request assumes a vendor specific collatinc sequence in the CID range. 



ERIC 



176 



177 



DATA MANAGEMENT MODULE |DMM 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



c 


1 


D 


S 


1 


2 


3 


4 



1 



5 6 7 



CC SELECTION RECORD 



STUDENT FLOW OPTION 



OPTIONAL 



INPUT-DMM-02 



Request 
Identifier 



?\L\0 W 



9 10 11 12 



RANGE OF CIDs TO 3E SELECTED 



Low Center Identifier (CIO) 

T 



Thru 



g IX IT 



U 



14 15 16 17 18 19 20 21 22 23 24 25 



High Center Identifier (CID) 



27 28 29 30 31 32 33 34 35 36 37 38 



NOTE: This request assumes a vendor specific collating sequence in the CID range. 



179 

178 



RECORD IDENTIFIER 


Record 




Record 


Name 




Number 


P 1 0 


S 


3 


1 0 


1 2 3 


4 


5 


6 7 



DATA MANAGEMENT MODULE 


DMM 












STUDENT FLOW OPTION 


PID 


SELECTION 


RECORD 






OPTIONAL 




INPUT-DMM-02 





r>o 
o 



Request 
Identifier 



9 10 11 12 



PID Column 
Location 

m 

13 



RANGE OF PIDs (WITHIN CIDs) TO BE SELECTED 



Low Parameter Identifier (PID) Thru 

_s|g|* \ o\. it I. IhToI 



Hip.h Parameter Identifier (P 1 D) 



14 15 16 17 18 19 20 21 22 23 24 25 



27 28 29 30 31 32 33 34 35 3C 37 38 



ERIC 



irl — 



180 



ibi 



Jan t 



RECORD IDENTIFIER 


Record 


Record 


* Name 


Number 


P 1 D S 


3 1 i o 1 


12 3 4 


5 6 7 



DATA MANAGEMENT MODULE 


DMM 












STUDENT FLOW OPTION 


PID 


SELECTION 


RECORD 




I SF-40 ) 


OPTIONAL 




INPUT-DMM-02 





ERIC. 



Request 



PID Column 





dentifier 


Location 


F 


Up 


w 


3 


9 


io n 


12 


13 



RANGE OF PIDs (WITHIN ClDs) TO BE SELCCTED 



Low Parameter Identifier (PID) 

iff Ie \c\ v\ v\ \s\eww\ 



Thru 



Hip,h Parameter Identifier (PID) 



14 15 16 17 18 19 20 21 22 23 24 25 



27 28 29 30 31 21 33 34 35 36 37 38 



t v> 



182 



Jan I' 





DATA MANAGEMENT MODULE 



PID SELECTION RECORD 



OPTIONAL 



INPUT'- DMM-02 



STUDENT FLOW OPTION 



Request 
dentificr 



1 



9 10 11 12 



PID Column 
Location 



13 



Low Parameter Identifier (PID) 



RANGE OF PIDs (WITHIN CIDs) TO BE SELECTED 

Thru 



m 



hTdI 



H iRh Parameter Identifier (PID) 



14 15 16 17 18 19 20 21 22 23 24 25 



27 23 29 30 31 32 33 34 35 36 37 38 



I 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



p 


1 


0 


S 


1 


2 


3 


4 



1 



5 6 7 



DATA MANAGEMENT MODULE 


DMM 


PID 


SELECTION 


RECORD 




OPTIONAL 




INPUT-DMM-02 



STUDENT FLOW OPTION 




Request 
Identifier 



EE 



O to 



9 10 11 12 



PID Column 
Location 

E 

13 



RANGP. OF PIDs (WITHIN CIDs) TO BE SELECTED 



Low Parameter Identifier (PID) 



Thru 



Plfllo frnTTifi \e \c\v 



HiRh Parameter Identifier (PID) 



14 15 16 17 18 19 20 21 22 23 24 25 



27 28 29 30 31 32 33 34 35 36 37 38 



ib7 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



I 



1 



1 2 3 4 5 6 7 



DATA MANAGEMENT MODULE |DMM 


PID 


SELECTION 


RECORD 


OPTIONAL 




INPUT-DMM-02 



STUDENT FLOW OPTION 




Request PID Column 
Identifier Location 

9 to n 12 



13 

RANGE OF PlDs (WI THI N ClDs) T O DE SELCCTED 

— — — , 

Lew "arameter Identifier (PID) 



Thru 



14 15 16 17 18 19 20 21 22 23 24 25 



Hiph Parameter Identifier (PID) 



27 28 29 30 31 32 33 34 35 36 37 38 



188 




DATA MANAGEMENT MODULE 



DMM 



SUB-TOTAL CONTROL RECORD 



OPTIONAL 



INPUT—DMM-02 



STUDENT FLOW OPTION 




Request 
Identifier 



f Lo w 



9 10 11 12 



m it 



CID Mask 
Field 



14 15 16 17 18 19 20 21 22 23 24 25 



i 



IliO 



1 ( 

J. 



31 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



El Q 



1 



1 2 3 4 5 6 7 



DATA MANAGEMENT MODUI 



REQUEST CONTROL 


RECORO 


OPTIONAL 




INPUT OMM-02 



STUDENT FLOW OPTION 



Request 
Identifier 



9 10 11 12 



Output Option 
(REPT SDMM BOTH) 



Pit/ MP] \R\s If |T 



14 15 16 17 



Elk 



Request Heading 



to 



a 



19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 



ro 



Report 
Format 
(C L) 

□ 

40 



Slortinn 
Page Number 



42 43 44 45 



Pope Number 
Increment 



47 48 49 50 



Lines 
Per Page 



52 53 



192 



193 



ERICm 



hi -s 



APPENCiX C 



V34 



127 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



s 


D 


M 


3 


1 


2 


3 


4 



1 



5 6 7 



STUDENT DATA MODULE 



SDN 



CONTROL RECORD 



OPTIONAL 



INPUT = SOM-03 



PROJECT HOURS^ OPTION 




Run Name 



8 9 10 11 12 13 14 15 



SDM File 
Sequence? 
(ROW/COL) 



Which 
Activity (ACTI) 
Wanted? 



DPT. 



26 27 28 



29 30 31 32 



Run Date 



16 17 18 19 20 21 22 23 



Print 
Option 



33 



Program Center 
Identifier (CIO) 
Prclix 



All* 17 



34 35 36 37 



Lines 
Per Page 



24 25 



Which 
Enrollment? 



(FTE/HCA 


D) 


IH 




ft 


P 



38 39 40 41 



OMNI Heading 

Function? Option? 

(C/U/E/R) (Y/N) 

0 □ 

42 43 



136 



a 195 



J;..t. 1975 



RECORD IDENTIFIER 



Record 
Name 



M 



12 3 4 



Record 
Number 

IEEE. 

5 6 7 



STUDENT DATA MODULE 



DATA REQUEST RECORD (COL SEQUENCE) 



OPTIONAL 



INPUT = SDM-03 



PROJECT HOURS OPTION 




Discipline 
ICLM Updates? 
(Y/N) 


ICLM PID 
Prefix 


m 

8 




9 10 11 12 



ro 



Program Credit H^ur 
Updates? 
(Y/N) 

® 

18 



Program 
ICLM Updates? ICLM PID 
(Y/N) P^fix 

m 

13 



14 15 16 17 



Parameter Ide ntifier (PID) 

XI 



75^91 72 23 24 25 26 27 28 29 30 



RRPM "MAJR" RRPM "ICLM" 
W R (Y C /N) S? 

e m 

31 32 



V38 



RECORD IDENTIFIER 




Record 


Record 


1 


Name 


Number 




S 


D 


M 


slhlalsl 


1 


2 


3 


4 5 6 7 



STttKNWATAJAOaHi.1: 



OPTIONAL 



mtAlm mm mm a mm 



CONTROL RECORD 



INPUT = SDM-C3 



PROJECT HOURS OPTION 



Run Name 



8 9 10 11 12 13 14 15 



SDM File 
Sequence? 
(ROW/COL) 

R\o\w 



26 27 28 

DMM Heading 
Function? Option? 
(C/U/E/R) (Y/N) 

131 □ 

42 43 



1 ( J9 



Which 
Activity (ACTI) 
Wanted? 



V PT 



29 30 31 32 



Run Date 



16 17 18 19 20 21 22 23 



Program Center 
Print Identifier (CIO) 
Option Prefix 



33 



34 35 36 37 



Lines 
Per Page 

m 

24 25 
Which 



Er 

(Fl 


irollrnen 
fE/HEA 


b) 











38 39 40 41 



ERLC 



Record 
Name 



0 


M 


M 


R 


1 


2 


3 


4 



Record 
Number 



1 4 0 



5 6 7 



L7» «DEWT DATA MODULE 



SDM 



DATA REQUEST RECORD (ROW SEQUENCE) 



OPTIONAL 



INPUT = SDM-03 



PR OJECT HOURS OPTTnu 
^H^O^ 



Discipline Credit 
Hour Updates? 
(Y/N) 

ft 

8 



Parameter Identifier (PID) 



R\s\cW\.\c\r 



9 10 U 12 13 14 15 16 17 18 >9 20 



RRPM "DISC" 
Records? 
(Y/N) 



N 



21 



2U2 



201 
o 



RECORO IDENTIFIER 



Record 
Name 



Record 
Number 



12 3 4 



6 7 



DATA MANAGEMENT MODULE 



DMM 



DISCIPLINE UNIT COST DEFINITION RECORO 



OPTIONAL 



INPUT-DMM-06 



PROJECT HOURS OPTION 



NAMES OF PARAMETER IDENTIFIERS (PlDs) FOR DERIVATION OF DISCIPLINE UNIT COST 
Cost Parameter Identifier (PlD) Unit's Parameter Identifier (PID) 



9 10 11 12 13 14 15 16 17 18 19 20 



J L_ 



22 23 24 25 26 27 28 29 30 31 32 33 



New PID? 
(Y/N) 

□ 

35 



Name of New Discipline 
Unit Cost Parameter Identifier (PID) 



37 38 39 40 41 42 43 44 45 46 47 48 



OR 



Function 
(CUE.R) 

□ 

50 



Parameter Identifier (PIO) 
Containing Unit Cost 



P\R\o ITI, Ed* Hi, \n\p 



52 53 54 55 56 57 58 59 60 61 62 63 



203 

9 



204 



DATA MANAGEMENT MODULE |DMM 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



1 


D 


E 


F 


1 


2 


3 


4 



5 6 7 



IWLM DEFINITION RECORD 



OPTIONAL 



INPUT-DMM-OB 



PROJECT HOURS OPTIOM 




RANGE OF CIDs CONTAINING IWLM PIDs 



Low Center Identifier (CID) 



8 9 10 11 12 13 14 15 16 17 18 19 



Thru High Center Identifier (CID) 

JJ Ifll* 171. \9\9\7\?\f\9\9\9 



20 21 22 23 24 25 26 27 28 29 30 31 



DEFINITION OF IWLM Pin 



Starting 
Location 

EL 

32 33 



Length 



0\M 



34 35 



I 

Value to be Found In Parameter Identifier (PID) 

H\x\c \L 



36 37 38 39 40 41 42 43 44 45 46 47 



EE 



Low Parameter Identifier (PID) 



RANGE OF PIDs (WITHIN CIDs) TO BF SFARrnrr> 

Thru 

□ 



48 49 50 51 52 53 54 55 56 57 58 59 



High Parameter Identifier (PIP) 

Hbrlc \L\9\9 \? \? \?W[?W 



60 61 62 63 64 65 G6 67 68 69 70 71 



NOTE: This request assumes a vendor specific collating sequence in both CID and PID ranges. 



205 



2(JfJ 



ERIC 



'HEM* 



hn IM75 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



1 2 3 4 5 6 7 



DATA MANAGEMENT MODULE 



DMM 



PROGRAM CIO PIO DEFINITION RECORD 



OPTIONAL 



INPUT-DMM-06 



PROJECT HOURS OPTION 



f^PH-0^ 



CID 
Start 

8 9 



Length 



O H 



DEFINITION OF PROGRAM CENTER IDENTIFIER (CID) 



• Constant Portion 

Constant (Left Justified) 



V P T 



10 11 



12 13 14 15 16 17 18 19 20 21 22 23 



— Transfer From IWLM PID Portion 

PID CID 
Start Length Start 



OS 



o 8 



24 25 



26 27 



28 29 



DEFINITION OF PROGRAM PARAMETER IDENTIFIER (PIDs) 



PROGRAM TOTAL COST PARAMETER IDENTIFIER (PID) 



Updates? Function 
(Y/N) PID Name ( C/U'E'R) 

0 GEE \q fri. SEE iHb 1^1*1 [c 

•30 31 32 33 34 35 36 37 38 39 40 41 42 43 



PROGRAM UNIT COST PARAMETER IDENTIFIER (PID) 



Updates? 
(Y/N) 




PID Name 


Function 
(C U'ER) 


m r 








j n 


58 59 60 61 62 63 64 65 66 67 68 69 70 71 



PROGRAM IWLM UNITS PARAMETER IDENTIFIER (PID) 



Updates? 
(Y/N) 



44 



PID Name 



Function 
(C U E'R) 

: □ 

45 45 47 48 49 50 51 52 53 54 55 56 57 



207 



208 



DATA MANAGEMENT MODULE 



DMM 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



A 


R 


T 


H 


1 


2 


3 


4 



5 6 7 



ARITHMETIC TRANSACTION REQUEST RECORD 



OPTIONAL 



INPUT-OMM-03 



PROJECT HOURS OPTION 




Arithmetic Operation 
Function (ADD/SU8/ 
(C/U/E/R) MUL'DIV) 



8 

Literal 
Code 
(1/2/N) 



rV 



36 



9 10 11 



RANGE OF CIDs TO BE SELECTED 



Low Center Identifier (ClD) 



Thru 



High Center Identifier (ClD) 



12 13 14 15"16 17 18 19^20 21 22 23 



24 25 26 27^28 29 30 31' 32 33 34 35 



Parameter 


— FIELD 1 

dentificr(PID) lor Literal 1 


f\\s 


c. 


V 


. t 


c 






0 




R 



FIELD 2 

Parameter Identifier (PID) 2 or Literal 2 



49 50 51 52 /, 53 54 



55 56*57 



58 59 60 



Resulting Parameter Iden 


tifierfPI 


D) 


P R o 1 


. / * 




V 



61 62 *3 64 A 65 66 67 68^69 70 71 72 



NOTE: This request assumes a vendor specific collating sequence in the CID range* 



Oin 



er|ci — 



209 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



H 



1 2 3 4 5 6 7 



DATA MANAGEMENT MODULE 



DMM 



ARITHMETIC TRANSACTION REQUEST RECORD 



OPTIONAL 



INPUT-DMM-03 



PROJECT HOURS OPTION 




Arithmetic Operation 
Function (ADD/SUB/ 
(C/U/E/R) 



8 

Literal 
Code 
(1/2/N) 

m 

36 



Ml 


L/DIV) 


s 


V 


e 



9 10 11 



r 



Parameter 



RANGE OF ClDs TO BE SELECTED 



Low Center Identifier (CID) 



iPlflrU I I IT T 

12 '13 14 15*16 17 18 19^20 21 



Thru 



High Center Identifier (CID) 



22 23 



FIELD 1 



dentifier (P 



D) lor Literal 1 



EE Iclvl. \c\f(\AH.\ 0 \u\ft 



37 38 39 40*41 42 43 44*45 46 47 48 



\mp\T\.\9\9\ 9\9\9\9\9\f \ 

24 25 26 2/28 29 30 31 A 32 33 34 35 



r 



[PR 



FIELD 2 

Parameter Identifier (PID) 2 or Literal 2 



49 50 



o\-j\. HBTEflg 

51 52"53 54 55 56 A 57 5£ 



58 59 60 



Resulting Param eter Ident ifier (PID) 



rr 



61 62 63 64 #, 65 66 67 68° 69 70 71 72 



NOTE: 



This request assumes a vendor specific collating sequence in the CID range. 



212 

° 211 
E RJ C _ _ 



DATA MANAGEMENT MODULE DMM 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



1 2 3 4 5 6 7 



DELETE TRANSACTION REQUEST RECORD 



OPTIONAL 



INPUT-DMM'03 



RANGE OF CIDs TO BE SELFCTED 



Low Center Identifier (CID) 



Thru 

□ EE 



High Center Identifier (CID) 

9\9 \9\?\?\9\9\?\ 



12 13 14 15 16 17 18 19 20 21 22 2i 



24 25 26 27 28 29 30 31 32 33 34 35 



RANGE OF Pins (within CIDs) TO DC DELETED 



Low Parameter Iden tifier (PIP) 



Thru High Parameter Identifier (PIP) 

jjl rle \L\9\9\9\?\9\?\?\f] 



37 38 39 40 41 42 43 44 45 46 47 48 



49 50 51 52 53 54 55 56 57 58 59 60 



PROJECT HOURS OPTION 



{ PH-10 ) 



i 



NOTE: This request assumes a vendor specific collating sequence in both CID and FID ranges. 

£ i 

213 



o i 4 



S 



Jan 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



R 


E 


Q 


c||, 


- 


0 



REQUEST CONTROL RECORD 



OPTIONAL 



ZL 



INPUT— DMM-02 



PROJECT HOURS OPTIOM 



00 



Request 
Identifier 



9 10 11 12 



Report 
Format 
(CL) 

□ 

40 



Output Option 
(REPT SDMM BCfH) 



EEEE i Rig in 7 



14 15 16 17 



Starting 
Page Number 



Request Heading 

P\R.\o..\7k b Ir Ic- \o I \p ir fr.l \ffW\s 



T 



'2 43 44 45 



Page Number 
increment 



19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 
Lines 



47 48 49 50 



'er Page 



52 53 



215 



ERLC . 



O 1 I! 

1 l) 



Jat» 



RECORD IDENTIFIER 

Record . Record 
Name Number 



c 


1 


0 


S 


1 


2 


3 


4 



1 




DATA MANAGEMENT MODULE 



CID SELECTION RECORD 



OPTIONAL 



INPUT-DMM-02 



PROJECT HOURS OPTION 



^PH^^ 



Request 
Identifier 



9 10 U 12 



RANGE OF CIDs TO BE SELECTED 



Low Center Identifier (CID) 



i pip in. 



Thru High Center Ident ifier (CID) 

\c LliJrLL2lf JfJ mmnl 



U 15 16 17 18 19 20 21 22 23 24 25 27 28 29 30 31 32 33 34 35 36 37 38 



NOTE: This request assumes a vendor specific collating sequence in the CID r^ge. 



ER?C 



217 



218 



RECORD IDENTIFIER 




Record 


Record 




Name 


Number 




P 


1 D S 


3 1 o] 


1 


2 3 4 


5 6 7 



DATA MAMAr^PMCMT unni n n 


DMM 


PID SELECTION 


RECORD 


OPTIONAL 




INPUT- DMM-02 



PROJECT HOURS OPTION 




Request 
Identifier 



9 10 U 12 



PID Column 
Location 

m 

13 



RANGE OF PlDs (WITHIN CIDs) TO BE SELECTD 



Low Parameter Identifier (PID) 



Thru 



n?|g \c\v\. \cl\r\. SEEfe 



Hip.h Parameter Identifier (PID) 



14 15 16 17 18 19 20 21 22 23 24 25 



27 28 29 30 31 32 33 34 35 36 37 38 



219 



:ERJCkcheH. 



220 



/ 



Jan I- 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



p 


1 


D 


S 


1 


2 


3 


4 



1 



DATA MANAGEMENT MODULE 


DMM 




PIO 


SELECTION 


RECORO 




PROJECT HOURS OPTION 
( PH-14 I 


OPTIONAL 




INPUT-DMM-02 





Request 
Identifier 



claim* 



9 10 11 12 



PID Column 
Location 



13 



RANGE OF PIDs {WITHIN CIDs) TO BE SELECTED 



Low Parameter Identifier (PID) 




Thru 


Hip,h Parameter Identifier (PID) 


L£&eJT_ . C.&- tiieL 
















* 


1 1 1 


14 15 16 17 18 19 20 21 22 23 


24 25 




27 28 29 30 31 


32 33 


34 35 36 37 38 



. 221 



222 



RECORD IDENTIFIER 



Record 
Name 



Record 
Number 



HI 



1 



1 2 3 4 5 6 7 



DATA MANAGEMENT MODULE 


DMM 












PROJECT HOURS OPTION 


PID SELECTION 


RECORD 




[ PH-15 ) 


OPTIONAL 




INPUT--DMM-02 





Request 
Identifier 



PID Column 
Location 



9 10 \i 12 



13 



RANGE OF PIDs (WITHIN CIDs) TO BE SELECTED 



Low Parameter Identifier (PIO) 

Plfilo 171 1/1 \H\B\C\V 



Thru 



Hifh Parameter Identifier (PID) 



14 15 16 17 18 19 20 21 22 23 24 25 



27 28 29 30 31 32 33 34 35 36 37 38 



24 



223 



• 

1 

I 




dat/TOanagIment modul? ~~^dmm 




RECORD IDENTIFIER 










PROJECT HOURS OPTION 


! 


Record Record 
Name Number 

1 D 1 1 1 D 1 S 1 3 1 0 




PIO 


SELECTION 


RECORD 




• 
• 


1 2 3 4 5 6 7 




OPTIONAL 




INPUT-OMM-02 





• 1 • 



Request 
Identifier 



9 10 11 12 



PID Column 
Location 

S3 

13 



RANGE OF PIDs (WITHIN CIDs) TO BE SELECTED 



Low Parameter Identifier (PID) Thru 




1 

Hip.h Parameter Identifier (PID) 


























* 










14 15 16 17 18 19 20 21 22 


23 24 25 


27 28 29 30 31 


32 


33 34 35 36 


37 


38 



?J] 



ERIC 



225 



Jan ' 




DATA MANAGEMENT MODULE DMta 



SUB-TOTAL CONTROL RECORD 



OPTIONAL 



INPUT-DMM-02 



PROJECT HOURS OPTION 



PH-17 



Request 
Identifier 



CID Mask 
Field 



LIE 



v 



9 10 11 12 14 15 16 17 18 19 20 21 22 23 24 25 



4* 



^ 



:RJC lt %<c 



227 



J Jan. I97J 



NCHEMS-2-A-23 



SELECTED LITERATURE ON ATTRITION-RETENTION 
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NATIONAL STUDIES 
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Research Triangle Institute, Transfer Students 1n Institutions 
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r o 

ERIC 



229 

145 



NCHEMS-2- A-24 



METHODOLOGICAL 

A. W. Astin, "The Methodology of Research on College 
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D. M. Knoell, "Institutional Research on -Retention and 
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Studies," Sociology of Education , 1964, 38, 60-72. 
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